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Forexword

Pew individuals have contributed more to the study of history in the
United States Air Foree than Professor 1. B. Hollev, Jr.. of Duke Univer-
sty Afer wartime service in the Army Air Forees, Hollev joined the Air
Porce Reserve in 1947, rising to the rank of Major General in 1976, In a
siecession of positions, in the Office of the Secretary of the Air Force, as
mobilization desicnee to the Commander of the Keesler Technical Train-
ing Center, and from 1975 to retirement in 1981 as mobilization designee
1o the Commander of Air University, Professor Hollev strove for excellence
i Air Foree education. In numerous other wavs: as a member of advisory
panels and committees on ROTC and Air Foree and NASA history, lec-
tring o Mr University faculty and Air Staff research assoclates on re-
search methods. training officers and other students for the Ph.D. in mili-
tary history. presenting papers and speaking on military topics {rom leader-
~hip to space operations he has for more than thirty-five years helped to
uive the nation’s youngest service an appreciation for its rich and varied
past.

From the beuginning of his scholarly career. Holley has been concerned
with the influence of thought on military organization and on war. Ideas
and Weapons grew out of his studies at the end of World War 1 on the
evolution of weapons in the period of the World Wars. 1t evolved into a
dissertation at Yale University and has since become a classic of airpower
history. In this work and in his later writings, Holley has emphasized the
crucial role doctrine plays in air forces. In his Harmon Memorial Lecture
at the U.S. Air Force Academy in 1974, Holley quotedt an early definition
of doctrine from the Joint Chiefs: “A compilation of principles .
developed through experience or by theory, that represent the best avail-
able thought.” Holley agreed that “doctrine is what is officially approved
1o be taucht.”™ But he knew it to he far more important, especially to air-
power: “Basic doctrine defines the roles and missions of the service. the
scope and potential capabilities of its weapons systems.”” Tt “lies behind
the decisions as to what weapons will be developed and gives guidance as
to the relative importance of several competing roles or weapon systemns
when the time wrives to apportion the invariably inadequate supply of
dollars.” “Doctrine is Jike a compass bearing: it gives us the general direc-
tion of our course.” And: “Doctrine is the point of departure for virtually
every activity in the air arm.” Equal in importance to enntent, Holley
arzaed, was the process inamilitaey organization by which doctrine came
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o be tormulated. Holley addressed this tsue in o penetrating article, The

Doctrinagd Process: Some Succested Steps” oo 1979 dssae of Militan

il

Bevween da andicle and Fdeas and Weapon, Ty nearly forty vears of
retlection on the relationship bhetween weapons procurement, dodtrine., and
suceess i wars he Office of Aiv Foree History is vepninting this book in
order to heep it available for the use of the Aiv Foree and for the general
public, T 1942 the Chiel of Statt calied o the My l'oree to continue the
“stidy of nolitary history, combat feadership, the principles of war and,
particalatdy, the applications of airpower.”™ This Cassic work s perfectly
appropriate, tor Professor Holley undertook the “study L Lo an etfort
o distill from past experience in the developruent of air materiel these
lessons which micht be of help in formulating policies Tor exploiting the

2 weapon more suceesstully in the futre.”

Richiard T Kohn
Chief. Office of Air Poree History
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Introduction

SINCE TIME IMMEMORIAL weapons have played a significant role
in tipping the scales of victory from one side to another. The
weapous of antiquity developed slowly, sometimes imperceptibly,
from age to age and from generation to generation, but nonethe-
less the side with superior weapons almost inevitably emerged from
every struggle victorious. From prehistoric ages down nearly to
our own era, the pace at which weapons evolved was determined
by custom rather than by any systematic and conscious series of
decisions. In recent years the pace has accelerated. Advances in
science and technology have made possible the atom bomb. But the
degree to which scientific and technological advances are exploited
for military purposes depends upon the methods devised to secure
that end. The haphazard and unsystematic means of other ages
have vielded to a more orderly process of conscious decision, devel-
opment, test, and evaluation, but even so these methods have lagged
behind the creative forces of science. The vastly enlarged destruc-
tive potential of today’s weapons makes the process of selection of
great moment. The survival of nations or even of whole cultures
may depend upon the ability to procure superior weapons. It be-
hooves us to be certain that our system is adequate to ensure this
superiority. The experience of men who have grappled with this
problem in the past should prove valuable to those who must deal
with the question in the future.
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Preface

Tuis sTupy GREW out of the author’s wartime experience at
Wright Field, Dayton, Ohio. While there, during the last 18
months of World War II, the author wrote three separate mono-
uraphs relating to the development of air materiel : “Evolution of
the Liaison-Type Airplane, 1917-1944"; “Development of Air-
craft Gun Turrets in the Army Air Forces”; and “Rotary-Wing
Aireraftin the Army Air Forces, a Study in Research and Develop-
ment Policies.” As these studies took shape it became clear that all
three, despite their entirely different subjects, were closely related.
Fach of the studies revealed a common theme: the pace of develop-
ment for any weapon during the between-war years is chiefly de-
termined by the extent to which its mission or operational func-
tion 1s known and defined. When there is no effective system for
determining doctrine, the pace of development is necessarily slow.

The author’s interest in the problem of the development of
materiel led him, in cooperation with a group of others, to under-
take a program to speed the process of translating ideas into
weapons by improving existing procedures for handling experi-
mental projects. The student of history scldom has an opportunity
to put his findings to such immediate use, and most gratifying of
all was the realization that the historical approach alone could
offer the depth of perspective necessary to attack this contempo-
rary problem in engineering.

-\ combination of the work involved in writing the three mono-
graphs and the applied history encountered in the project dealing
with methods of engineering led to the present inquiry. This book,
part of a much larger project, attempts to explore something of
the background of the contemporary air weapon. The study was
undertaken in an effort to distill from past experience in the devel-
opment of air materiel those lessons which might be of help in
foomulating policies for exploiting the air weapon more success-
fully in the fuiure. If the lessons derived are sound, it may be
possible to find some prineiples for developing weapons in general.
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Footnote Guide and Glossary

Tue vsace of the War Department Special Staff Historical
Dnvision requires all histories of World War II to include a note
on footnotes, especially where arehival material has heen consulted.
Although this study is not a portion of the World War I series,
the practice is applicable here. Research for this inquiry involved
extensive use of two bodies of archival materials and occastonal
use of several other collections. Al abbreviations used in citing
these collections are listed below in the glossary, and the biblio-
graphical note at the end of the text gives a lengthy explanation
of the source materials consulted. Nonetheless, further to assist the
reader, the following sample citations are presented to illustrate
the peculiarities of usage involved lere.

The citation NA, BAP Hist. Box 30, 452.1 Airplanes, Gen-
cral means, at length, National Archives, Bureau of Aireraft Pro-
duction Historical Yile, shelf box number 30, file folder catalogue
number $52.1 (according to the decimal file system of the War De-
partinent) entitled Airplanes, General. Similarly, the citation NA,
WWI Oren. Records, A.S. Hist. Records Box 1 means, in full,
National Archives, World War 1 Organization Records, Air
Service IHistorieal Records, shelf box number 1. The citation AAY
Archive refers to items in the collection of files maintained by the
Air Historical Office of the AAT. Actually there is no such official
designation as AAT Archive, but in the absence of a descriptive
phrase differentiating between the administrative files and the
historical files of the Air Historical Office some such arbitrary
description appeared necessary.

For the reader who is not familiar with the problems of citation
encountered in publications of the War Department and Congress,
as well as to simplify the problem of using citations in general, the
practices mentioned below are singled out for special attention.
Where titles are used in a number of chapters, the citation is re-
peated at length at its first appearance in each new chapter. Where
multivolume Congressional hearings or other complicated docu-
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< IDFAS AND WEAPONS

ments are used, each citation is repeated in full. Such repetition
may appear necdlessly cumbersome, but avoiding the confusion
which would result from different days of testimony, different sets
of page numbers used in reprints, and other such irregularities
makes full eitation worth the trouble.

Congressional publications pose no end of problems with respect
to citation. Style manuals, for the most part, wisely avoid the
subject as if it were the plague. Common sense has been the deter-
minant where precedent is unknown. Where Congressional docu-
ments are undated save by the traditional phrase “ordered to be
printed,” that date has been chosen. The author has occasionally
employved brief forms in lieu of yard-long deserir**- titles.

In citing publications of the War Depart: , .- has not ap-
peared necessary to add the obvious infe on: Government
Printinge Othiee (GPO)Y, Washington, in ad .aon to the date. All
publications of the War Department, unless ¢ "heise indicated,
are printed by the GPO in Washington. The ola army custom by
which a superior officer puts his name to the work of juniors is
annoying when encountered in‘academic circles, but there can be
no escape from the practice where the chain of command prevails.
Departmiental publications generally have been credited to indi-
viduals where Library of Congress classification credits the indi-
viduals; otherwise publications are credited to the organization
of origin.

The question of military abbreviations is always vexing. In such
a study as this, prepared for both military and nonmihtary read-
ers, the question is peculiarly difficult. Such a common term as
ALY needs no explanation. On the other hand, lay readers might
find OCSigO rather esoteric. With regrets for brevity, all such
organizational designations have been dropped or, where uscd,
explained at length. The glossary may be consulted should one
find these precautions insufficient.

One last word remains to be said on citation. Manuscript studies,
.., typescript drafts of chapters in the Bureau of Aireraft Pro-
duction history, are cited in quotation marks to differentiate them
from correspondence, military reports, staff studies, and other
similar administrative material. Where the writer of these manu-
seript studies is unknown, the reader may reasonably assume that
he was a member of the organization mentioned in the portion of
the citation following the subject matter. Where, in the prepara-
tion of this study, the author consalted typeseript drafts of chap-
ters such as the one mentioned above and, in addition, checked the




—

FOOTNOTE GUIDE AND GLOSSARY x1
contents of the draft against the-working papers from which it was
written, these papers are mentioned as *‘research data” in the ac-
companying citation. The bibliographical note discusses this prob-
lem 1n greater detail.

GLOSSARY

Act. Acting

Admin. Administrative Office

AFCF Air Force Central Files

AGO Adjutant General's Oftice

ALK, Air Service

Asst. Assistant 1

BAP Burcau of Aircraft Production

Com, Committee
Cong. Congress

Dir. Director

Div. Division

DMA Division of Military Aeronautics
Doc. Document

LEquip. Equipment
Exec. Executive Ofhice

F.Y. Fiscal Year

Hist. History

Ind. Ind,rser nt

In:y Intormation
JANTB Joint Army-Navy Technical Board

MID Military Intclligence Division

NA National Archives
NACA National Advisory Committee for Acronauties
NRC National Research Council

Orgn. Organization
OCAS Otfice, Chicf of Air Service

Rpt. Report
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Sen. Senate
Sect. Section
Sess. Session
TAG
Tech. Technical
TICAF
wWF
WwWI
WIkCK

The Adjutant General

The Industrial College of the Armed Forces

Wright Field
World War [
Wright Field Central Files

TV RY R e s avera et ey,

IDEAS AND WEAPONS

0 : B
e aab A AdL

e e i aa



RS WAk S 5t

i gt

i
:

i g
[ 14
&

%’.
4

;

[ Rxd
¥

b ewgm oy

Contents

Prerace
Foorxore Guibe axp GrLossary
INrropUveTION

Pantr 1. Tue ProsLEM PRESENTED
1. The Development of Weapons: Procedures and Doctrine

Pawr 11. Tue Prosrexor riue Arg Wearox, 1907-18
The Air Weapon in the United States, 1907-18
Planping the Aerial Weapon
Organization for Decision
Organization for Information
Organization for Research and Development
The Development of Air Weapons: Fighters and Observation
Aireraft
8. The Development of Air Weapons: Bombers,
Panr 111, HeriTace oF e A Wearoy Ferom Worrtp War |
9. The Postwar Ajr Service and Development of the Air Weapon
10. The Postwar Air Service and Air Doctrine

11. Summary and Conclusion
BiBLiocraPHICAL NOTE

INDEX




TO CHARLES M. THOMAS

An able officer, a kind teacher, a warm friend,
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PART ONE : The Problem Presented
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Chapter I. The Devclopment of Weapons:
Procedures and Doctrine

Ax Excrisu army of several thousand men led by a renowned
officer landed on the coast of Normandy and pressed eastward in
a raiding expedition penetrating almost to Paris. The officer was
Edward III, king of England, the time, July 1346. However re-
mote the day, now more than 600 years past, the expedition is
»till worthy of study for its military lessons.

Edward’s troopers loitered and plundered along the way until
they were suddenly confronted with a French host hurriedly
wathered to resist their advance. The spot was not a strategic one
for battle, and since the fleet of convoys which carried the English
army across the Channel had returned home, retreat along the
path of advance was impossible. The only alternative to fighting

23 was withdrawal toward Flanders. Crossing the Seine near Paris,
> the English made for the Somme, but here they found the cross-
ings guarded as they tried the fords one after another down the
length of the river. At last, with some difficulty the whole English
force managed to slip across the salt flats below Abbéville just
shead of the flood tide which prevented French pursuit for a full
12 hours. With the period of grace thus secured, Edward led his
"3 troops through the forest of Crécy and at leisure selected a defen-
] sive position with the wood at his back and a long, gentle, down-
ward slope of open ground before him. Here, on a site of his own
choosing, the king drew up his men in battle array, three great
blocks or batailles of dismounted knights and men-at-arms with
; connecting ranks of archers armed with English longbows.

T'he French forces under King Philip of Valois approached this
position in a disorder which reflected both the speed of pursuit and
. the confusion of a hurried river crossing. Against the French king’s

: wishes, the rash and undisciplined feudal lords assailed the Eng-

’ lish position. Each new group of Frenchmen to arrive on the
o scerie thrust forward in attack, and without exception each :uffered
i the same fate: the archers with English longbows stopped the
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4 IDEAS AND WEAPONS

drive before the French could fairly engage the standing men-at-
arms and dismounted knights.

Mcdieval chronicles are notoriously unreliable when dealing
with numbers, but even if one rejects Froissart’s figures, the evi-
dence still indicates that the English won the Battle of Crécy with
a force approximately half that of the French. And with so mark-
edly inferior a force the English archers ended the long supremacy
of feudal cavalry. If the French dead in this battle (more than
1,500 “lords and knights” on the field of Crécy) were not enough
to spell out the revolution achieved by the longbow, later events
in the Hundred Years’ War, when the French learned to dread the
English arrow, made the implications of the new weapon only too
clear.? Sir Charles Oman says the fight at Crécy was “a revelation
to the Western World,” a startling demonstration of the suprem-
acy of the longbow over the armored knight on horseback.

One would assume that the English kings must have been seeking
eagerly to counterbalance their country’s inevitable numerical n-
feriority with such a weapon as had wrought this revolution in arms.
On the contrary, the longhow appears to have been on the English
back doorstep for nearly 250 years before Crécy. English warfare
from the time of the Norman invasion to Edward I-—1066 to
1277-—was of two sorts: Continental wars in which mailed horse-
men did the principal fighting and infantry were of little con-
cern and local wars with the Irish and Welsh. A Welsh historian,
Giraldus Cambrensis, whose Expugnatio appeared sometime in
the middle of the 12th century, wrote at length on the Welsh use
of the longbow in the border wars and recommended an increase
in the number of Welsh archers in the Anglo-Norman armies to
enhance their firepower.? Like the advice of many military histo-
rians, this proposal appears to have gone unheeded.

The bow, of course, had long been known in England. Archers
armed with the short bow, known since Roman times, had par-
ticipated in the fray at Hastings. But the insignificance of the
bow is revealed by the absence of any mention of it in the Assize
of Arms held by Henry II in 1181. By the time of the next assize
in 1252 during the reign of Henry III, the influence of the Welsh
had become apparent; citizens with 40-shilling holdings or less
were required to appear at the muster armed with the longbow.
During the Welsh and Scottish border wars of the 13th century,

1. This account is based upon Charles Oman, 4 History of the Art of War in the
Middle A ges (London, Methuen, 1898), pp. 597-615.
2. Ibid., p. $00.
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DEVELOPMENT OF WEAPONS [ 4

. I Edward I perfected the use of the longbow in conjunction with
l b cavalry until finally in 1298 at the Battle of Falkirk the English,
' L using longbows, demolished a Scots force under Wallace. Unfor-
tunately, English chroniclers in recording the battle “forgot that
the archers had prepared the way, and only remembered the vic-
torious charge of the knights at the end of the day.” * The im-
i W portance of comprehensive tactical analysis was unrecognized, and
Edward’s lesson was lost when the king died in 1306 without leav-
ing a written record of his military art. When the Scots under
Robert Bruce put Edward’s son and his English army to rout at
the Battle of Bannockburn in 1314 by using a judicious combina-
. tion of cavalry and longbowmen, Bruce proved himself the abler
‘ 2 pupil of Edward I. The training acquired in continual border
' wars enabled Edward III to lead to Crécy an army skilled in the use
: of the longbow, which worked such havoc among the “fiery and
' Kors: undisciplined noblesse” of the French.
' Oman finds it “rather surprising” that Edward III was so slow
in heeding the “obvious” lesson of the preponderant influence of
the longbow and increasing the proportion of bowmen in his
forces.* How much more surprising is the painfully slow advance
of the longbow as an English weapon. There are nearly 250 years
between Giraldus Cambrensis’ advocacy of the Welsh elm bow and
R Crécy, yet the lesson of the border wars was plain: a new weapon
! 4 gave one side an advantage over the other. Crécy is chosen to il-
o - lustrate this principle because the battle took place over 600 years
_ o ago and is sufficiently remote to be free from all interests, preju-
[ - dices, and emotions which surround so many present military
. practices. Other examples are plentiful. In 479 B.c. at the Battle
of Plataea the Persian rabble fled in dismay before Greeks using
an innovation in warfare, which consisted of a phalanx of troops
marching in step with shields aligned—in truth, a mobile armored
force.’ In the spring of 1940 a handful of British fighters broke
the back of the German aerial invasion because they had an in-
novation called radar.

Sometimes the advantage of a superior weapon is decisive before
countermeasures can be evolved. It follows then that the methods
used to select and develop new weapons and the doctrines concern-
ing their use will have an important bearing upon the success or

e o,
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3. Ibid., p. 569.

4 Ibid., 2, 57-124.

5. T. Wintringham, The Story of Weapons and Tactics from Troy to Stalingrad
(Boston, Houghton Mifflin, 1943), p. 29.
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6 IDFEAS AND WEAPONS

fuilure of armies—and of nations. A brief résumé of some of the
more important developments in weapons and the circumstances
surrounding their adoption in the United States should provide
an adequate perspective for the narrower problem which is the
subjeet of this study. One need go no further back than the 19th
century.

Consider, for instance, the annual report of Jocl R. Poinsctt,
Secretary of War in 1840, which discussed at length the problem
of introducing new weapons, After reviewing a number of projects
undertaken by the Ordnance Department the seerctary declared
that the necessities of national security generally inelined him “to
discountenunee™ all “new inventions™ unless convineed of their
superiority by long-tried experiments in the field.” In the matter
of breech-loading weapons, the secrctary was emphatie: I fear
that every attempt . . . will fail as they have hitherto done, after
imvolving the government in great expense.” On the other hand, the
pereussion cap for fhintlock muskets found official favor imasmuch
as this particular innovation had been “fairly tested in the field
by the armies of Europe.™® The poliey of the War Department,
it appears, wus to follow, not lead. When a patent breech-loading
carbine was otfered to the department in 1842, the Colonel of
Ordnance agreed to a trial of the new weapon but noted that it
was not customary for the government to incur any expense beyond
the consumption of ammumtion. The colonel was quick to point

B A 3

e out that not all the fault lay with Ordnance: “A prejudice against
| all arms loading at the breech is prevalent among officers, and
'\RY .

ad especially the Dragoons.” Morcover, the colonel doubted that the

new breechloader could be introduced into the service even if it
were found to be better than other models.?
Between 1842 and 1845 the Ordnance Department conducted

. a number of tests on breech-loading weapons. The results were
ol extremely discournging, as might be expected of a new techno-
bes's logical process in the testing stage. The Colonel of Ordnance, an
RS official whose status might be fair’y translated as Chief of Ordnance
B ‘; in Inter times, reported on the problem to the Seeretary of War:
,3' Upon due consideration of the subjeet the department de-

cided on abandoning the manufacture of breech-loading

6. Brig, Gen. S. V. Benét ed, Annual Repurts and Other Tmportant Paprrs Re-
Lating to the Ordnance De partment (Washingzton, Governaent Printing Office [here-
after GPOJ, 1h78), 7, 381 25 hereafter cited as Ordnanee Beports. See below, bib-
3 liographical note.

: 7. 1hid,, 1, 433-6,
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DEVELOPMENT OF WEAPONS 7

arms, and have followed in the steps of the great powers of
Europe, deciding that a diversity of arms was productive
of evil, and adopting those of ordinary construction which
are the simplest and casiest managed by the common soldier.

So firmly convinced of the virtues of muzzle-loading muskets of
“ordinary construction” was this colorful colonel that he put
Limself on record concerning the soon-to-be-famous Colt’s patent
arms: *That they will ultimately all pass into oblivion cannot be
doubted . . . Meanwhile, he warned, it would be well for officers
to take care not to be *ensnared again by the projects of inven-
tors.” # The patent carbine which the Colonel of Ordnance found
~o undesirable was able to firec more than 14,000 rounds before it
broke down in proving trials. Unfortunately a service test with
troops in the field was hard to obtain. The company officer to
whom the carbines were issued must have been a dragoon; he re-
plied, when pressed for a report on service tests, that the carbines
were not worth the storeroom they occupied.® A hundred years
later, procedures for following up service tests were still a trouble-
some matter.

Wlien summarizing the whole problem of breechloaders in 1851,
a subsequent Chief of Ordnance made it clear that his department
was not utterly blind to the innovation. He admitted the real ad-
vantage of breech-loading weapons but indicated that these ad-
vantages were difficult if not impossible to obtain without sacrificing
the essential qualities of simplicity and durability. The depart-
ment would continue to use muzzle-loaders until it encountered
“convineing proof” of superior breechloaders.'® Here then was a
step forward. The Chief of Ordnance recognized the validity of the
principle of breech-loading and differentiated between the princi-
ple as an objective sought and individual inventions which failed,
for mechanical or technical reasons, to satisfy the requirements of
the principle. His view represented a marked advance over the at-
titude of the previous Colonel of Ordnance who had summarily
rejected the principle of breech-loading weapons merely because
repeated attempts at application had ended in failure.

By 1859 war and the rumor of war had worked a real change in
the Ordnance Departinent, which now professed to “encourage the
application of scientific knowledge and mechanical skill to im-

8. Ihid., 2, 3-4.

9. Ib."., 2, 8- 9.
1. Ihid., 2, 31,
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8 IDEAS AND WEAPONS

provements in arms.” The department was on the verge of adopt-
ing a breech-loading carbine, but “uniformity of armament” was
so obviously essential for training and for supply of ammunition in
time of war that Ordnance officials were reluctant to issue any one
new tyvpe before deciding upon the best. The final selection, it was
pointed out, might well fall upon an arm “not yet invented.” 1!
I'his desire for the utmost qualitative superiority was admirable,
but with open rebellion a few months off, the time for decisions on
what to produce was already at hand, even if it was a weapon
somewhat short of the ideal. Secretary of War John B. Floyd was
certainly not unaware of the potentialities of breechloaders. After
reviewing the *wonderfully numerous” experiments with the in-
novation, he considered the best of the weapons “by far the most
etficient arms ever put into the hands of intelligent men™ and
recommended that immediate steps be taken to arm all light troops
with brecehloaders, To do less, he declared, was “an inhuman econ-
oy 1 Unfortunately for the Federal cause, in this respect at
sty Scretary Floyvd “went South,” and the Ordnance Depart-
et continued to seek the best breechloaders but not to issue them.

Lo ate s Pebruary 1861 the Colonel of Ordnance declared that
the musszle-loader of the service was “unsurpassed for military
prrposes.” Aud the value of repeating arms was curtly dismissed
by the colonel, who pointed out that they had been known to mis-
fire and that front-rank men would be *more in dread of those be-
hind than of the enemy.” That repeating arms would do away
with the tactical maneuver of multiple ranks attacking in close
veder aeross open ground seems never to have occurred to this of-
teer. His was by no means an isolated expression of opinion. At
wlout the same time another Ordnance officer said of the musket
issaed by the United States that there is “no superior arm in the
worid,™ an opinion he was willing to back by proposing that the
Ovdrscee Department absolutely refuse to answer any requisitions
for new and untried arms,?3

By 186+ the pressure of wartime operations had changed a great
nany opinions and replaced several key office”s in the Ordnance
Department. The new officials accelerated the pace of experiment,
atubbothibreeelloaders and repeating arms were issued in relatively
stall quantities to the troops in the field for service tests. While

VL 17id., 2 6o,

P2 Seeretary of War, Annual Report, 1860, Sen. Doc., 36 Cong. 2 Sess., Vol. 2.
13 Orluance Raporte, 5, 542-5.
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DEVELOPMENT OF WEAPONS 9

lamenting the difficulties of sccuring accurate reports from the
troops on the merits or demerits of any given weapon, the new
Chief of Ordnance reported that urgent demands from the field
left no doubt that repeating arms were the favorite of the army.
Similarly, Secretary of War E. M. Stanton was informed that
breech-loading weapons were now “greatly superior” to the musket
manufactured by the national armories and that the time had come
to decide upon a breechloader for issue to the service. The moment
was in December 1865.1°

"o assume that the adoption of breechloaders must be a simple
matter, once official opinion lined up behind the project, would
be naive. There is a great difference between the giving of an
order and its actual execution in every detail. In 1867 when the
war was safely in the background, a Joint Congressional Com-
mittee on Ordnance presented a resolution to stop the modification
of service muskets into breechloaders since such modification would
render useless existing stocks of ammunition.!® Reasons of economy
no doubt motivated this Congressional interference in a technical
decision. Congress might well have interfered sooner, for there
were more than a million obsolete muskets unissued at the end of
the war.'7

The well-known British military critic and student of war, Lid-
dell Hart, in commenting on the Unjon and Confederate armies,
credits the few repeating arms which actually reached the hands
of Federal troops in action with a “decisive influence” out of all
proportion to their numbers. He bolsters his contention by quoting
Confederate Gen. E. P. Alexander to the effect that the war might
have been terminated within one year if the Federal infantry had
been equipped with even the imperfect repeaters of 1861 design.'®
Liddell Hart makes a point of exceptional importance. In spite of
the high quality of genecralship exhibited in the war, armament
lasreed “well behind the pace of invention.” But more important
than the hither edge of invention, which sometimes lies beyond the

14 JLid., § 8823

15. 1hid., j,593-4. See also F. A. Shannon, The Organization and Administration of
the Union ddrmu: 1801-1565 (Cleveland, Arthur H. Clark, 1925), p. 142

15 Ordnanee Reports, 4, 903,

17. Shannon, Union drmpy, p. 123, from War of the Rebellion; compilation of
ofeinl records of Union and Confederate Armies (Washington, GPO, 1880-1901),
Ser. 3, 4, 145,

I~ B. I Liddell Hart, The British Way in Warfare (London, Faber and Faber,

19323, pp. 121- 2, Sec also B, P. Alexander, Military Mcmoirs of a Confedarate (New
York, Scribner’s, 1908),

[

ol

v “
NPV T IS )

’

.

:

NP SR

P el

N .

L




3
o

£ .

e ¢ T

M\

al

RACAARE A L R o I A i alet i A e

10 IDEAS AND WEAPONS

scope of production, was the failure to utilize new weapons which
were not only technically possible but capable of being produced
on an extensive scale.

Shannon, the author of a classic study on the Unmion Army,
makes the same point even more forcibly. The North, with its con-
trol of the seas and adequate industry, was free to choose the
weapons it wanted. Unfortunately, the North's choice was not the
best weapon available but a musket modified since the Revolution
by little more than the addition of the percussion lock and rithing.
Thus the North fought with the same weapons available to the
South and made slight use of the superior arms within its grasp.
Shannon considers it a strange paradox that the North used every
means, including bribery, to increase its firepower by pressing
more and more men into the ranks and at the same time failed, until
late in the war, to increase firepower by putting better weapons in
the hands of the trained men already in the ranks.?® Eighty-odd
vears later the problem of correlating technological advance in
weapons with higher national policy was still far from being en-
tirely solved.

It armies huve been slow in applying the maxim that superior
arms favor victory, it may be shown that their intransigeance has
resulted to a great extent from three specific shortcomings in the
procedure for developing new weapons. These shortcomings ap-
pear to have been: a failure to adopt, actively and positively, the
thesis that superior arms favor victory; a failure to recognize the
importance of establishing a doctrine regarding the use of weap-
ous: and a failure to devise effective techniques for recognizing
and cevaluating potential weapons in the advauces of seience and
technology.

Although military men have been slow to recognize and put into
practice the thesis that superior arms favor vietory, military writ-
ers down through the ages have given some recognition to the im-
portance of weapons. Vegetius in his Military Institutes, which
has been aptly deseribed as the field service manual of the Tinperial
Rom:n Army, recognized the relative importance of materiel.
“Ihe Legion,™ said Vegetius, “owes its success to its arms and
machines, as well as to the number and bravery of its soldicers.” =
Authorities van be found repeating the truism in every century

19. Shannon, $nion Army. pp. 108-9, 110. For pertinent comment on this prob-

i World War T, e Jo P Baster I, Seientists against Tine (Boston, Little,
Srown, 1945 chap, i

S Negetius, Miditary Institutes, te. John Clarke (Loudon, 1767), Bk. II,
sect, xxv.
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s FLOPMENT OF WEAPONS 11
¢ -w to onr own, pointing out that fighting soon led men to special
o vontions which they turned to their advantage.®! Yet a decided
A pavity has prevailed between frequent assertion of the thesis
{ tinsentions conld be put to military advantage and the paucity
of staddies on the application of the thesis in practical terms. Most
¢oiaey writers have bowed obsequiously in the general direction
ot thc prineiple, but having done this they rush on to the sup-
1o+ diy more important subjects of strategy and command. Some-
s baetios are treated with attention to detail, but weapons have
~oterdly Been dismissed with the slighting treatment conubat sol-
drcrs tsuadly reserve for rear-echelon supply troops. A bare hand-
f:lof writers has speciadized in the problem of weapons; almost
21 others, deading more generally with warfare, have either rele-
ced thie subjeet to aminor position or ignored it entirely.*?
Tlie creat Karl von Clausewitz, who dominated military think-
o tor nearly ahundred years following the demise of the Napo-
Lonie Empire, admitted in Fom Krieg that superiority in the or-

I

ounizdion and equipient of an army has at times given “a great

u
i.oral preponderance,”™ but having made this concession he points
coat how elear it must be that “arming and equipping are not es-
<ontind to the conception of fighting.” Fven while conceding that
tishiting determined the character of arms and that arms modified
tle character of war, Clausewitz restricted the “art” of war, by
cutirely arbitrary definition, to the actual conduet of battle. To
include the problems of arins and equipment, he said, would be to
e~tabliah a special eise rather than a timeless principle.?® Unlike
Adan Sniith, Clausewitz wrote after the Industrial Revolution was
well under way, but his writings show an utter lack of appreciation
of the implications for the development of weapons in the new
mechanization. Just how static Clausewitz’ concept of the evolu-
tion of weapons was is shown in his contention that “completing

21 %ee, for example, Karl von Clausewitz, quoted in J. . C. Fuller, 4 rmament
an-d Histors (New York, Seribner's, 1915), p. 1. See also J. F. C. Fuller, The Foun-
dationg nf the Seience of War (London, Hutchinsen, 1926}, p. 146, in which he quotes
Coriyle’™s Nartor Resartus, chap, v: Man, “without tools he is nothing, with tools
he s alll”

220 A =uriey of three reprecentative military collections—the War Department
I ibrary, the National War Colleze Library, and the Library of the American Mili-
tary Institute - gives winple evidence of the comparative neglect of the problem by
military writers until very recent years, Probably the most prolific but not neces-
sty the most influential of the few students of the importance of armament is
Briz. Gen o Jo VO Fullers,

S e Chasewity, On Wor te J0F Graham from German 3d ed. (I.ondon,
I~Tsg, Bk chapia 83, and 5, BV, ehap. iii, 3.
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12 IDEAS AND WEAPONS

and replacing articles of arms and equipment . . . takes place
only periodically, and therefore seldom atfects strategic plans.” **
Weapons, it would appear, were taken for granted by the military
theorists of the 19th century. Baron de Jomini, who was perhaps
the leading military theorist of that century next to Clausewitz,
noade a concession to materiel in granting extensive consideration
to logistics: vet even he defined logisties in the former sense of
“the | ractical art of moving armies™ rather than i the broader
contemporary definition which embraces more of the element of
production.=®

The myopia demonstrated by these theorists had a profound
intluence upon those military leaders who dominated the profes-
sion of arms down to World War I. General Foch, when he pub-
lished Lis Principles of War in 1903, carvied on i the h(ulltmn of
ClLousewitz, His “*principles™ concerned strategy and tacties or the
ase of weapons. The selection, development, and procurement of
superior weapons he ignored or assumed. When Foch at length
came to Loinate the councils of both I'rance and the Allies, his
cmphasis on personnel rather than materiel helped determine the
charucter of the armies that fought in World War L.5® The ab-
surdities ereated by the fuilure to emphasize the importance of
superiority in weapons in the years leading up to 1914 were no-
where more vividly portrayed than in Frauce. In the nation of the
mass army Gen., I'. G. Herr reported the prevailing attitude: “The
battle will be primarily a strugele between two infantries, where
victory will rest with the large battalions; the army must be an
army of personnel and not of materiel.” *7 This attitude probably
marked the apogee of neglect for the thesis of superior weapons.

The events of World War I abruptly focused attention upon
the relative significance of materiel in securing victory. The Italian
ceneral Douhet, philosopher of air power, expressed the new em-

24, Ibid., 1. Bk, 11, 130. Sce also Karl von Clausewits, Principles of War, tr.
H. W. Gatzke (Harrisburg, Military Service Publishing, 1842), an attempt to
distill “timeless principles,” which is the more pointedly futile for its failure to
erehrace the potentialities of the development of weapons.

25, Baron A. H. Jomini, The Art of War, tr. W. P. Craighill and G, 1. Mendell
(T.ordon, 1862), See also Logistice, Vol 1, No. 1 (Oct. 1945).

26 Liddell Hart, The British Way in Warfare, pp. 11, 93. See also F. Foch, The
Pricciples of War, tr. J. de Morinni from 1903 French ed, (New York, H K. Fly,
Ledny, For an example of Foch's influence in favoring manpower over materiel, sce
Fochi-Perchine cable of 23 Tune 1018, cited in J. J. Pershing, My Eeperieneces in the
Wl Bar (2vols s New York, Frederick AL Stokes, 1931), 2, 123

2 Gen VoG Herr, Llavtillerie, pp. 43, quoted by Fuller in The Foundations of
the Seirnee of War, p. 29,
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DEVELOPMENT OF WEAPONS 18

phasis on materiel when he said, “The form of any war . . . de-
pends upon the technical means of war available.” 28 Douhet was,
of course, a theorist whose writings could be said to represent little
more than his own personal opinions; the writings of the Ameri-
cans, Crowell and Crozier, on the new importance of industry and
weapons in modern warfare were more significant as indices of the
new trend.?® World War I awakened in military circles a new
realization of the importance of weapons, but the emphasis was on
quantity rather than quality. The first postwar report by the
Sceretary of War emphasized the need for a broader scope of train-
ing for military men. New weapons and new methods of warfare,
the seeretary said, made it “specially apparent™ that stuff officers
should have not only a wider knowledge of their purely military
duties but also a “full comprehension of all agencies, governmental
as well as industrial, necessarily involved in a nation at war.” 3°
This new awareness of the importance of industry received posi-
tive expression in the postwar provisions made for the planning of
industrial mobilization and in the form:tion of the Army Indus-
trial College to train officers in its techniques.®! But materiel alone
did not signify superiority of weapons: planning for industrial
mobilization emphasized quantitative procurement, more weapens
rather than better weapons. To be sure, centers for research and
development and the millions devoted to improving weapons dur-
ing this pertod show that the concept of superior weapons was not
entirely neglected between the two world wars. Nevertheless, it
was not until World War IT and the approach of total war that
military men and governments generally accepted and imple-
mented the thesis of superior weapons as a cardinal tenet of mili-
tary poliey.*

25. G. Douhet, The Command of the Air, tr. Dino Ferrari from 1921 Italian ed.
(New York, Coward McCann, 1942), Bk. I, chap. i, p. 6.

29. Benedict Crowell, Asst. Secretary of War, America’s Munitions; 1917-1918
(Washington, GO, 1919), and William Crozier, Chief of Ordnance, Ordnance and
the World War (New York, Scribner’s, 1920). Both of these authors spoke with
sewiofficial authority, for they wrote from the records and experiences of the war
in which they each had had important roles with regard to materiel.

30. Ieport of Secretary of War, dnnual Reports of the War Department, 1919,
1,2,

31. J. M. Scammell, “A History of the Army Industrial College” (MS history,
TICAF Library, 1947), passim.

32. The term “total war” is a generalization frequently abused. During World
War II approximately 599 of industrial production in the United States (1942-
41%) was devoted to war purposes. See U. 8. Department of Commerce, Survey of
Current Business (Ieb. 1946), p. 13, The belated formation in 1943 of the New De-
velopments Division of the War Department General Staff after considerable
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14 IDEAS AND WEAPONS

To carry the résumné of changing attitudes toward the thesis
that superior weapons favor victory down through World War II
would be to go beyond the scope of this study. The brief review
already presented is useful, nevertheless, in that it makes more
understandable the comparative paucity of interest and attention
which military men have until recently devoted to the problem of
revising doctr’..c to embrace new weapons. Without a tradition
of positive and active adhercence to this thesis as a prior condi‘ion,
it is not surprising that the problem of relating doctrine to tech-
nological advance in weapons received only belated attention, in
most instances long after the weapon itself had becore available.

Superiority in weapons stems not only from a selection of the
best ideas from advancing technology but also from a system which
relates the ideas selected with a doctrine or concept of their tactical
or strategic application, which is to say the accepted concept of
the mission to be performed by any given weapon. Protracted and
serious delays in the adoption of superior weapons have led crities
to charge military men with congenital conservatism.®® But it
has sometimes happened that new weapons have been developed,
adopted as standard, issued, and then neglected for lack of ac-
cepted doctrine regarding their use. It has probably more often
happened that new weapons have been adopted and even used to
a certain extent but that their full potential value has remained
unexploited because higher policy-making echelons have failed to
modify prevailing doctrine to embrace the innovation. New weap-
ons when rot accompanied by correspondingly new adjustments
in doctrine are just so many external accretions on the body of an
army.

Liddell Hart cites the case of Capt. Emile Mayer of the French
army. A contemporary of IFoch and Joffre at the ¥cole Polytech-
nique, Mayer accepted a position as military editor for the Revue
scientifigue where he became aware of the impact of military in-
vention on doctrine. His prolific writings developed the thesis that
new ideas—smokeless powder, for example—demanded new doc-
trines of war. Unfortunately, the revised doctrines he advocated

civilian pressure had been exerted is but one example of the lack of military emphasis
on superior weapons. Another sign of the comparative neglect of superior weapons
may be seen in the curriculum of the Army Industrial College, which did not em-
phasize the critical importance of research and development until after World
War IL

23. See, for example, Brig. Gen. F.. McFarland, Asst. Chief of Ordnance, “I'rend

in Weapons Types and Design,” Journal of the Franklin Institute, 230, No. 4 (Oct.
1940), 415.
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DEVELOPMENT OF WEAPONS 15

did not jibe with prevailing French military policy. Mayer was
retired as a captain long before his contemporaries wlio were more
willing to conform to accepted doctrines.®® The incident is note-
worthy only insofar ax it serves to emphasize the difficulties involved
in attempting to modify existing military thought. To introduce
radical changes in the doctrines of warfare is to run headlong into
the opposition of the entrenched interests. The bowyers’ and fletch-
ers' euilds were probably mortal enemies of the advocates of gun-
powder. The belated demise of cavalry in the United States during
1916 and the anachronistic survival of captive balloons for the
piurpose of observation until the eve of World War II give some
mndication of the obstinate resistance of military institutions to
doctrinal chanzes. But for all of this, the greatest stumbling block
to the revision of doctrine was probably not so much vested in-
terests as the absencee of a system for analyzing new weapons and
their relation to prevailing coneepts of utilizing weapons.

“Victory smiles upon those who anticipate changes in the char-
acter of war,™ Douhet wrote, “:ot upon those who wait to adapt
themselves after the changes occur.” # Unfortunately, military
men have had ditficulty in providing the means of anticipating
chianges. General Fuller, one of the most prolific of British writers
on warfare, may be unduly harsh when he says “soldiers are mostly
alehiemists,” but he is probably correct in attributing the difficulty
to a lack of scientific method in analyzing the elements comprising
tiie revolutionary changes which have modified the character of
warfare.?” To go further into the reasons why arnies have been
stow in adjusting doctrine to advances in weapons would be
to digress needlessly. Here it s important only to recognize the
implications of this shortcoming. The events surrounding the de-
velopment of doctrine for three well-known weapons will serve to
illnstrate the point that to adopt a new weapon without a new
doctrine is to throw away advantage.

The nirehine gun was no new invention in 1914, As carly as
1885 the modern machine gun was known in the United States.
LEven though the weapon had not yet emerged from the experi-
mental stage, the Chief of Ordnance predicted then that it would
in the future become **a prominent factor in every contest.” ¥7

St Liddell Hart, The British Way in Warfare, p. 49.

23 Doubet, The Command of the Air, Bk. L p. 30. Liddell Hart, The British Way
in Warfare, p. 121, has almost the same thonght.

$5. Fuller, The Foundations of the Science of War, pp. 23, 31.
37. Ordnance Reports, 3, 190. Sce above, p. 6 n. 6.
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Some years later, during the Russo-Japanese War of 1905, British
observers reported that machine guns were working a *great exe-
cution.”™ ** But the experience of the Russo-Japanese War had
no influence on British military doctrine as far as machine guns
were concerned. Before the ohservers reported on the startling of -
fectiveness of the novel weapon in actual warfare there were 24
machine guns i each British division or two per battalion. In
1914 the machine-gun strength of each division was exactly what
it had been in 1899, In view of the seale of expenditures for other
tvpes of weapons during this period, it must ceertainly have heen
military policy and not hmited appropriations which determined
the number of machine guns authorized. By the end of 1918 there
were over 300 machine guns in each British division.® The in-
crease represented a revolution in concept, in doctrine, not a tech-
rological development.

Technical advances, to be sure, appeared in the machine gun
Juring the period of World War I, but these were improvements
ana modifications rather than basie changes. "T'he inereased number
of inachine guns in each British division represented an advance in
doctrine carried out at tremendous cost in Llood. Even when
prompted by mountims casualities; revision of the conventional
doctrime was not easy. As late as 1915 one British commander con-
sidered the mackine gun *a much over-rated weapon.” Moreover,
despite frequent German demonstrations of the machine gun's
value, he felt that two per battalion were “more than sufficient.” 49
On the other hand, Brig. Gen. C.T. Balker-Carr, a British officer
who played one of the leading roles in revising doctrine on machine
guns, probably recognized the real natuve of the problem. He saw
tihe delay i modifying military doctrine to fit the requirements of
tio new weapon as “the fault of the system™ vather than “the fault
of the individual”” Baker-Carr possibly caune even closer to the
heart of the matter when he said, “The chief trouble at GHQ was
that there was no one there who had time to hsten to any new
1dea.™ #5 His observation is all the more revealing in that it echoes
a sentiment expressed by Sir Perey Scott, “the Admiral Sims of

SR Reports from British Ficld Officers dttached to the Japancse and Russian
Poreeain the 78 ld, 2, 86, cited in Fuller, The Powndations of the Scivnee of War, p.
22 Sce also War Department General Statf, Reoports of Military Observers, MID
Report NooSopPros, Mareh 1907,

A Col oo Faller, The Refurmation of War (New York, B, P Duatton, 1923),
LN
‘ A% Bric Gen, Co DL Baker-Carr, From Chaugfenr to Brigadicr (London, 1., Benn,
1030) , . M7
AL Lhid., p. so.
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the Roval Navy.” Admiral Scott considered the blindness of the
Admiralty to new ideas a direet result of the failure of “adminis-
trative machinery™ to provide “time to think of the needs of the
future and how they should be met.” #2 For want of “time to think”
and for lack of an organization specifically charged with the
function of relating doctrine to advances in weapons, the ma-
chine cun, although a standard item of equipment in 1914,
wis not fully exploited until well into the middle of World
Wer 1.

The tank, like the machine gun, came into prominence during
World War I, but unlike the machine gun it evolved almost en-
tively within the war years. Interesting and pertinent though they
may be, the details of the process by which the War Office (and the
Admiralty, for that matter) were led to consider the 1dea of an
armored tractor and develop it as a weapon lie somewhat beyond
the horizon of this study. Nonetheless, the history of the tank, once
it was produced in quantity and utilized in combat, closely parallels
that of the machine gun. It might well be argued that from the bat-
tle of the Somme m September 1916 until Cambrai in November
1917 the tank was in the stage of proof testing. But the reduction
in casualties and the ground gained when tanks were used there-
after conclusively showed the new weapon to be a revolutionary
contribution to warfare. It is true that at the end of 1917 the tank
still had far to go, but it had reached a point where even as an im-
perfect and faulty mechanism it was capable of exerting a sig-
nificant influence in battle. Foven so, in April 1918 the Royal Tank
Corps was reduced from 18 to 12 battalions because infantry
reinforcements were falling short.#® In the crisis British military
leaders celung to accepted doctrine; they favored manpower over
nateriel in securing vietory. And even after the crisis had passed
and while there was ““time to think,” official opinion continued to
favor traditional concepts. The infantry was still considered “the
arm which in the end wins battles,” and the rifle and bayonet were
F.’ e thought to be the infantryman’s “chief weapons.” 44
The same thought echoed officially in the United States, al-

42, Adm. Sir Uerey Scott, Fifty Years in the Royal Nary (New York, Geo. 1.
Doran, 1919), pp. vi-vii. For a similar criticism of the administration of the War
Otiice in Kitehener's time, see Graham Wallas, The Art of Thought (L.ondon, J. Cape,
1926), . 137,

P i 13. Fuller, The Reformation of War, p. 116, and Armament and History, p. 140,
: 11. British Army Field Service Regulations, 1924, quoted by Fuller in The Foun-
dations of the Science of War, p. 30.
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18 IDEAS AND WEAPOQONS

though the Surgeon General’s statisties gave some evidence that
the ritle and bayouet nay not have been so important after all4s
Military doctrine was slow to embrace the full implication of the
tank. I Luwgh at ideas,” Marshal Focelis veputed to have said.
“Howcever good they may be, they possess value only insofar as
they are translated into facts” ** The tank was an ideas it had
Feen translated mto fact: vet i< full value went unrecognized at
the end of the war. Warsy it would appear, are governed not by
the development of weapons but by such fractions of that develop-
ment as have been recognized and incorporated nto approved mili-
tary doctrine.

The introduction of gas warfare presents a case somewhat simi-
Lir to that of the tank. Two German scientists, Walther Nernst
of the University of Berlinand Fritz Haber of the Kaiser Wilhelm
Physieal Institute, worked out the details of production and ap-
plication of poisonous gas for use in the field. Then on 22 April
1915, at a point somewhat north of Ypres where the French and
British lines Joined, the Germans released a gas attack along a
five-mile front. The results were staceering. After a 15-minute
attack some 15000 troops were thrown into confusion, and a
creat hreach opened in the Allied Hines. T'he British and French
forces managed to elose the breach but only after suffering 5,000
casnaltios and the loss of 60 field guns as well ns other stores and
equipment. In aowar of position where every significant advance
necessarily mvolved breaching the enemy’s line as a preliminary
conditiony the ans attack at Ypres presented the German forees
with an amazing opportunity. 'That they did not exploit the ad-
vantage resulted diveetly from a failure of the high command to
adjust doctrine so as to mieet the potential of the new weapon. But
subsequent notable suceesses with gas —for example, the defeat of
the British Fifth Army in March 1918 —showed that the German
hich command was not always slow to learn from its own mis-
takes *7 Statistics strengthen significantiy the impression that the
eremy in Waorld War I reeagnized the full importance of relating
doctrine with novel weoapons. Figures compiled by the Surgeon

t5. Keport of Chief of Staff, Annual Reports of the War Department, 1920, Vol. /.
Gunshot and bivenet wonnds ~how a comparatively low ineidence in relation to
caswiltios from other eanses, e.g. gas.

A6, Quoted by Maj. Gen. F. D, Swinton, British advoeate of the tank, in Eyewit-
nexs (London, Hodder and Stoughton, 1932), p. 80,

47. Brig. Gen. A, H. Waitt, Gas Warfare (New York, Duell, Sloan and Pearce,
1942), p. 2L
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General in the United States demonstrate that 7.3 per cent of
thie casualtios sutfered by the AL were from gas.®

In brief historical sketclies the pages ahove have shown that the
pace at which weapons develop is determined by the effectiveness
of the procedures established to translate ideas into weapons. The
prior acceptance and apphlication of the thesis that superior arms
frvor victory, while essential, are insuflicient unless the “superior
arms" are accompanied by a military doctrine of strategic or
tactical application which provides for full exploitation of the
innovation. But even doctrine is inadequate without an organiza-
tion to administer the tasks involved in selecting, testing, and
evaluating “inventions.” T'he history of weapons in the United
States s tilled with evidence on this point.

I'or want of an adequate administrative organization in the
Ordnance Department, as shown earlier, Federal troops in the
Civil War fought with inferior weapons even though better arms
were avatlable, There were at least two major factors contributing
to the meffectiveness of the methods used by the Ordnance De-
partment to select weapons. The first faclor was the apparent
inability of the successive authorities to establish either a sound
orennization or cffective administrative procedures to accomplish
the desived task. The sccond, the pressure of an obvious need for
standardization in opposttion to the continual pace of technologi-
cal developrent, is typificd by the comment of Seeretary of War
Jool R. Poinsett in 1888 when e declared that Ordnance should
“suffer a paralysis™ rather than be “exposed to frequent changes
and tluctuations,™

The Chiet of Ordnance was officially responsible for the *“pat-
terns, forms, and dimensions™ of all items purchased by Ordnance,
but it had become eustomary for the chief to rely upon a board of
officers to adjust the details.™ Until 1839 appointments to this
3 g Board had been made from all the various arms of the serviee, but
from that date on the Ordnance Board was composed exclusively

LR S R R PRV

p . » . , oy . . B
4 of officers from the Ordnance Department.™ While this decision
. andoubtedly improved the technical quaditications of the board’s
; weinbership, it adso deprived the hoard of the point of view of the
[ branches which used its services. Although there were serious dis-
B i Vuller, frmeoment and Histora, po 163, and The Reformation of War, p. 110
3 : ) See alvo Report of Surgean General, Jnnual Reports of the War Department,
. pozo, Vol 7,

¢ e AN Ordnanen Regorts, 3, 356.
~ : s0. Thid, 3,225,
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20 IDEAS AND WEAPQNS

advantages in a board lacking the consumer’s point of view, it
might be argued that specialists, if working full time, could be
expected to take a greater and more effective interest in improved
weapons than any occasional and part-time board of constantly
changing composition. Unfortunately, though, for the progress
of weapons, as late as 1861 the Chief of Ordnance informed Secre-
tary of War Cameron that while the establishment of a permanent
board was desirable it was impossible, since all officers were en-
gaged in the “pressing and indispensable duties of the Depart-
ment.” The Chief of Ordnance recommended that the plan to form
a permanent board be “deferred to a future time.” ®' It was deci-
sions of this order which prevented Federal troops from fighting
with the best available weapons and resulted in an unissued surplus
of 1,195,572 obsolete muzzle-loading muskets at the end of the
war.”® Here was quantity, not quality.

The organization and functioning of the Ordnance Board, criti-
eal as it may have been, were by no means the only aspects of the
administrative procedure which constituted the Ordnance Depart-
nent’s process for acquiring new weapons. Regardless of Lhow well
or how poorly any suecession of ordnance boards may have per-
formed their tasks, battle alone could be the final eriterion of the
value of a weapon, and this circumstance made necessary an ade-
quate systawn for securing accurate reports from tactical units of
the services in time of war and from military attachés and observers
abroad during periods of peace at home. During the 10 or 20 years
imnmediately preceding 1861 the Ordnance Department had sent
occasional special observers to forcign nations to wateh advances
in weapons, which then appeared in the United States only “tardily
after being matured abroad.” Nevertheless, as late as 1853, even
while recoguizing that the liniited experience of this nation in ac-
tual warfare made the department necessarily dependent upon the
military services of other countries for improvements in weapons,
the Chief of Ordnance regarded the idea of sending a technieal
mission abroad as advantageous but unneeessary in view of the
high state of perfection of the arms issued by the department.™

It the procedure for reporting on foreign experience with
weapons and exploiting foreign technological advances was hap-
hazard and ineffective, almost exactly the same could be said about
the system which the Ordnance Department had for securing re-
L Ihid. 3, 226,

2. See above, po 9 0L 17,
3. Ordnance Reports, 2, 290, 397, 531.
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DEVELOPMENT OF WEAPONS 21

ports on the performance of weapons issued for use in combat.
From the time of the Mexican War to 1861 there were few op-
portunities to secure operational reports. Thus little or nothing
was done to establish a routing procedure for reporting back to the
department the results of tactical experience with items in the
ficld. Tn 1862 the Chief of Ordnance made an attempt to improve
the situation. He asked his oflicers serving with troops in the field
to keep daily notes of any “defects or deficiencies” in weapons and
report them promptly with suggestions for “suitable remedies.”
This procedure, foreshadowing the system of rendering Unsatis-
factory Reports evolved many years later, had all the weaknesses
o the latter system in that it depended entirely upon the initiative
of officers in the field and revealed trouble only after it had hap-
pened.®

Probably the recal beginning of scientific accumulation of data
for ordnance came after the war, in 1867, when orders went out
to all batteries of artillery requiring an exact and detailed report
of cach shot fired. Units were instructed to record the history of
each gun, the weight of projectiles, and the quality of powder used,
as well as other similar information, on blank forms provided for
the purpose by the Ordnance Department.®® A few years later an
imaginative and resourceful Chief of Ordnance, Brig. Gen. Stephen
Vincent Benét, demonstrated the real utility of a systematic col-
lection of statistics as a basis for decisions regarding development
of weapons. Using the figures compiled by the Surgeon General
on casualties during the Civil War and reinforcing them with simi-
lar statistics from the Franco-Prussian War, General Benét ar-

n

grued that the saber and bayonet were no longer important weapons.
Presentation of these facts started the movement which reduced the
saber to the status of ceremonial gear.®®
T'o pursue this line of thought further would be to write the
history of the Ordnance Department. It is quite unnecessary to do
so, for the essential elements in the problem of the development of
weapons can be studied in detail from the period already men-
& tioned. The experience of the department demonstrated the im-
& wrtance of establishing a concept of requirements, the militar
N e s 1 requ ’ A
N characteristics of a weapon, before beginning development. Simi-
2 i (9 . « N . .
! e larly, experience had shown the importance of differentiating
;,_ :«’ 5% Ibid., 3, 438, The Unsatisfactory Report currently used in the USAF consists
b k.2 of an official form which units in the field are urged to use when reporting to higher
. L Leadqgnarters on any unsatisfactory performance in equipment issued.
: 55. Ihid., 3. 313.
56. Ibid., 3, 101-2.
3
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a good idea from the failure of that 1dea in a specifie applica-
tion. By the end of the Civil War there should have been no dif-
ficulty in recognizing the need for a service test to prove new
weapons, for an adequate system to evaluate and report on per-
forimance in combat of new weapons, and for sceuring svstematic
reports on advances in foreign weapons. The problem of the or-
aanization and composition of an Ordnance Board, as well as the
utility of statistical data on which such a board might base its
decisions, could be studied in great detail hefore the turn of the
century. I short, ahmost all of the problems which were to prove
~o vexing in the development of aerial weapons erowded the pages
of Ordnance hnstory,

The records of both the Wi and Navy departments were full
of lowsons of positive value to those responsible for the development
of weapons i the vears to come, Unfortunately, many of these les-
seis were buried in eluttered arvchives, virtually inaceessible to the
otivials who hest could profit from them. Frained historians can

g
somnctines bring the lessons to Tight but often too late to be of 4
tses Porexampley Jumes Phinney Baxter's analysis of the prob- 1
Lo of developing weapons, which appeared in his naval classic, i
The Titroductioe of the Ironclad Warship, was not published un-
H1 1953, rather Tate to be of vilue to those chavged with perfecting )
tie weriad weapon. Nevertheless, it is perhaps significant that the
substint il Tessons to be garnered from the experience of the Ord- ]
roaree Depastment were availuble, for the most part in published ]
form Before the Weight brothers flew their finst airplane. ;
The elirpters that follow will dead with the problem of the aerial ]
werpoic from the period when flight first heeame a practical veality ]
Eobonrd of Waorld War T An attempt will be made to determine :
whetior or not miditary leaders in the Urited States actively ae-
coptedan b pt mto practice the thests that superior weapons favor
oryve An attemnpt will also be made to determine whether or
ted ity doctrine was modified to meet the expanding poten- R
tilof the new weapon and whether or not the proponents of the :

now seapon estabhished an effective procedure for developing the
izrovadion to justify modifications of doctrine. The evidence indi-
entos that armics, war oflices, and governments at the outhreak of
Werld War Taeked effective systems for integrating the advances
of scieeee with the military mackine. Anvone who seeks to evaluate
the fneorporation of the acrial weapon into the military establish-
Cnust recognize the problem as falling within this historical
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Chapter I1. The Air Weapon in the
United States, 1907-18

For cextrries, from Da Vinei to Tennyson, visionaries have
dreamed of the power that aireraft would some day unleash. Yet,
when practical flight at lust became a veality in the United States,
the army was as slow in recognizing the implications of the air
weapon as Congress was in appropriating funds for its develop-
ment.

When Seceretary of War William Howard Taft presented his
annual report for 1904 to the President, the United States Army,
a total force of 60,000 officers and men, was in a period of drastic
transition. The Spanish-American War had come and gone, inter-
rupting a lethargy of more than 30 years punctuated only by In-
dian wars. Elihu Root’s reform of the General Staff, one of the
mnany army heritages of the war, had already begun to take effect.
The impressive innovations of the year were the Army War College
and the new Springfield rifle. The seerctary singled out the Chief
of the Signal Corps for special commendation in his report. The
Corps had shown “foresight and energy,” he believed, in executing
its projects during the vear. Despite these words of praise, the
seeretary did not even mention airplanes or acronauties although
the Signal Corps was traditionally the military sponsor of acrial
undertakings and the Wright brothers had already made more
than 100 successful flights.?

The War Department had not always neglected aeronauties.
Both the Union and Confederate armies used ecaptive balloons for
observation, and a captive balloon detachment saw service in the
Spanish-American War. Unfortunately, the balloon crew at San-
tinzo was untrained and attracted enemy fire by approaching too
near the front lines; this aroused an unfriendly feeling toward
aeronauties on the part of the ground troops. 'This early lesson

L. Report of Seeretary of War, Afnnual Reparts of the War Department, 1004, 1,

22, See also A, Sweetser, The American Air Scrvice (New York, D. Appleton,
1419), p. &,
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26 IDEAS AND WEAPONS

in the importance of air-ground relations was probably lost when
the balloon detachment was inactivated at the end of the war.?

The War Department did not confine its interest in acronauties
to lichter-than-air equipment; by 1898 the Board of Ordnance
and Portifieation had assisted the famous Smithsonian scientist,
<. P Langley, with two separate grants of $23,000 to carry on his
promising airplane projects. But the failure of Langley’s trials
oti the Potomae in 1903 excited sucl & wave of editorial ridicule
that the War Departinent, ever conscious of the need for Congres-
stonal appropriations, came to mistrust all inventors of heavier-
than-air deviees.®

The Wright hrothers, for exumple, first approached the War
Department in January 1905 after receiving a visit from a British
officer who represented the Royval Atreraft Factory at Aldershot.
Before starting negotiations with the British government, the
Wrrichts delermined to offer theie airplane to their own govern-
ment. Choosing a circuitous route, they wrote to a local congress-
man. When therr proposition finally reached the appropriate
agency, the Bowrd of Ordnance and Fortification, that body re-
gavded it with the suspicion customarily accorded suggestions
proffered the War Department through political channels.t Al-
though the Wrights had alveady flown as far as three miles at
speeds up to 85 mph, the board brushed off their inquiry as if
scotehing an appead for funds; yet, ironically enough, it offered to
receive further representations as soon as the aireraft had been
perfected *to the stage of practical operation.”

Further attempts by the Wright brothers to demonstrate their
airpline met with official apathy. In October 1905 the brothers
saun learned that the hoard did not care to formulate any require-
ment for an airplane “until a machine is produced which by actual
operation is shown to be able to produce horizontal fight.” The
narrow attitude of the board prevailed until both the President

2. Vo8 Havdon, deronantics in the [Tnion and Confederate Armies (Baltimore,

The Johns Hopkins Press, 1941) ; and Maj. F. . Lahm, “listory and Development
of the Air Service,” 13 Feb. 1920, National Archives, Bureau of Aircraft Production
Miseeilaneous Histories, Box 15 hereafter cited as NA, BAP Mise. Hist. For an
explanation of archival materials cited in this study, the reader is referred to the
f otnote uide nnd plossary found at the beginning of the volume as well as to the
hibligraphical note at the end. See also AAF Historical Study No. 25, “Organiza-
tion of Military Aeronauties; 1907-1935," pp. 1-5, Dec. 1944, AAF Archive.

3. Sweetser, Tha American Air Service, p. 5; and “History of the U. S. Army Air
Service," 1 Oct, 1920, NA, BAP Misc. Hist. Box I.

t. For an appreciation of the War Department’s point of view on the problem
of “inveations” forvarded by congressmien, consult wny War Departent organiza-
tion's 490.111 ftile.
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sind the Seeretary of War took a dirveet interest in the Wrights’
caeset In 1907, after sending Ma). G. O, Squier to Furope to
siudy the progress of aviation there and Lt. G. E. Selfridge to
Nova Scotia to study Alexander Graham Bell's aireraft experi-
wents, the War Departinent established an Aviation Division In
the Otfice of the Chicf Signal Officer. One of the first acts of the
new organization was to request bids for an aireraft and an air-
~hip.® Of the 4 bids received, only two led to contracts. Of these,
ouly the Wright brothers produced a successful aireraft. In Feb-
ruary 1908 they signed a contract to meet comparatively severe
spectfications-——an alrplane with a high speed of 40 mph, a range
of 125 miles, and a useful load of 350 pounds. When Congress
failed to appropriate the %200,000 asked by the Signal Corps for
aviation needs in 1907, the Board of Ordnance and Fortification,
ws if to atone for earhier neglects, provided funds to cover the
atreraft contracts, FFlight trials held late 1n 1908 at Fort Myer,
Vircinia, showed the Wrights machine was actually capable of
better performance than that stipulated.? After many vieissitudes
the army had o new weapon. "The next 50-odd years were to be
~pent searching for ways to exploit that weapon more effectively.

From the dade of the Wrights? first contract to the outbreak of
war in Europe seven years elapsed. During that period the Signal
Corps had to huild an organization to deal with the new deviee
angd, at the sane time, to develop and eviduate its potential role in
tie bty ostabhishiment, The flving machine in 1908 scemed full
of promise. The Seeretary of War, apostrophizing the age of flight
as “admost it hand,” predicted that the aivplane would some day
“profoundly aftect modern warfare.” To implement this faith the
seerctary a-hed Congress for £500,000 to help the Signal Corps
develop military aviation “in a manner commier ~arate with its
intrinsie importance.™ > Despite the seeretary’s appeal, during
1909 and 1910 Congress faled to provide funds for aviation.®

[ 1908 the aviation foree of the Signal Corps comprised three
officers and 10 enhisted inen operating one airplane and three hal-
loors, Tt this complement appears smally it must be remembered
SoSwestsery The dnerican Adir Seevice, po 83 and V. C.o Kelly, The Wright
Ly thore (New York, Harcourt, Brace, 151.), pp- 164 5.

6o “Histors of the UL SO Ay Air Serviee,” n 3, above,

¢oSweetsery The dbmerican Air Nervice, po S and GO, Squier, “Present Status
of Military Avronautic,” Smithsonian Report (1908), See also A nnual Reports of
the W Department, 1908, 7,45,

Soltoal Bepoarts of the War Departmont 1908, 145,

2 M G R Pererey, A Legislative History of Aviation in the United States and
Abread)” Mareh 1941, AAL Archive MI115t-1,
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that at the time the Signal Corps as a whole consisted of no more
tin 46 officers and some 1,200 men. Morcover, if Congress ap-
peared slow in granting funds, it should be remembered that earlier

divisters, such as those of the Langley machine and the crash at 4
Fort Myer which killed Licutenant Selfridge during the army’s g
wcceptance trials of the Wrights” airplane, were reason enough for

appropriating money with caution.t® The lack of funds for anr- a

craft wis not entirely the result of Congressional suspicion, how-
cver. Ilihu Root’s reforms were still in process throughout this
period, and the War Department gave first priority to appro-
priations for modernizing such “absolutely necessary” materiel as
field cuns and ammunition. Despite these handicaps, by 1913 the
Signal Corps had 22 aireraft on hand or on order and 14 pilots
trained to fly them.!!

In view of the extremely limited number of aireraft available and
the totally inadequate number of men trained to use them, the

. N . . . o 4
Signal Corps made a series of significant advances before 1914.
Iven the restricted operations which it was possible to undertake 1

with the facilities on hand led to the conclusion that commer-
cindly procurable machines were inadequate for military purposes
and that it would therefore be necessary to draw up specifieations
for tactical aircraft.’® To ascertain the requirements for specifica-
tions defining the desirable standards of performance for tactical
aiveratt, the Chief Signal Officer devised a program requiring the
c~tablishment of several aviation centers. Aecording to the pro-
posed program, these centers would be used not only to train pilots
and mechanies but also to study the design of aireraft, to per-
form tests, and to consider “all other matters tending to improve
the military aviation services.” '3

PUPEITN W S w

The program provided an organizational basis upon which the
development of aireraft as an aerial weapon could proceed sys-
tenntically. Limited appropriations of course prevented the pro-
eram from bemg executed in full, yet some important expernnents
were actually carried out. Flight tests proved the feasibility of
firing upon ground targets with an adreraft machine gun. At about
the same time a bombsight was repeatedly mmproved until it per-
formed suceessfully.™ A detachment of aviators from the Signal

o AAE Historical Study No. 39, “Legiclation Relating to the Air Corps Per-
sennel and Training Programs, 1907 1939, Dece, 1945, AA Archive.

1. NAF Historieal Study Noo 25, p. 5. See also Aeronautios in the Army, Hear-
inus befors the Houve Military Affairs Committee, 63 Cong. 1 Seas,, 1913,

120 History of the UL S0 Army Air Serviee”

120 AN Historical study No 3y, p.120,

I “History of the U S, Army Air Service”
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Corps continued bomb-dropping experiments in 1914 until the
need for every available aircraft to train the increasing numbers
of pilots forced experimental activity into the background.'s Thus,
by the time war came to Furope in 1914, the airplane had been
demonstrated in the United States as a valuable weapon. Flight
trials and limited service tests had already marked out the diree-
tions in which the potentialities of aircraft might evolve. The de-
gree to which the War Department exploited these several poten-
tialities during the years to follow rested almost entirely upon
the ability of the department to organize its establishment to em-
brace a revolutionary concept.

If, then, on the eve of war the United States could take pride
in both the recognition and adoption of a novel weapon, the other
Powers were even more positive in their appreciation. "The follow-
ing table of aeronautical appropriations during the 1918 fiscal
year provides a useful yardstick.!®

France 7,100,000
Germany 5,000,000
Russia 5,000,000
England 3,000,000
Ttaly 2,100,000
Mexico 400,000
United States 125,000

Mexico, though scarcely a Power, had apprepriated more in one
vear than the United States had in six years. The total expendi-
ture of the War Department for aircraft from 1908 to 1913
amounted to a mere $250,000. A comparison in 1914 of available
aircraft and trained pilots proves equally revealing.!?

Aircraft Available Pilots Trained
France 260 171
Russia 100 28
Germany 46 52
United Kingdom 29 88
Italy 26 39
Japan 14 8
United States 6 14

s
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15. Report of Chief Signal Officer, App. 1, Annunl Reports of the War Depart-
ment, 1914, 7, 522.

16. Report of Sccretary of War, Annual Reports of the War Department, 1913,
1, 25-6. Figures from other sources vary slightly but not significantly,

17. Sweetser, The American Air Service, p. 16. Perera, “A Legislative History of
Aviation,” offers somewhat different figures, but the ratios between nations remain
substantially the same.
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Morcover, in terms of experimental activity Europe showed no
want of interest. Betore the end of 191+ Rudolf Bochin in Germany
had flown a Rumpler for 24 hours nonstop, Izor Sikorsky in Rus-
sia had completed a four-engine aireraft (the first so built), and
in England Short Brothers, Ltd., mounted an experimental two-
pounder naval gun i an arrplane even before war came.'® Of still
greater importance, the Royal Flying Corps, established with a
military and naval wing in 1912, formed an Fxperimental Branch
in 1913, By the end of another year more than a dozen Fnglish
manufacturers were turning out aireraft at the rate of 100 a
vear

T'hus by 1914 the British had already established an organiza-
tion specifically charged with experimentation. In the United
States o where no such separate organization existed, experimental
projects were subject to a lower priority than training. I'n addi-
tion, where industry had shown little enthusiasm for aviation in
the Unitad States, Britam's adrervaft industey, while young, was
alrend - establishied and expanding rapidly when the war cane,
Historieally, most new ideas for weapons have encountered delays
i application. In regard to the air weapon, the evidence sugoosts
that the delays it et in the United States were comparatively
more serious than those enconntered in foreign countries.?"

Congress responded to the stimulus of troubled Furope and
acted by means of remedial lecislation to reduce the lag between
arreraft advances in the United States und those abroad. An act of
July 1914 sanctioned the Aviation Seetion of the Sienal Corps,
Litherto an administrative ereation capable of being abolished on
the order of the branch chief. The act ereated a section consisting
of 60 oflicers and 260 enlisted men.*! It also provided for special
avintion ratings and flving pay which attracted increasing num-
bers of men into the service, but of mere importance from the point
of view of materiel, the permanent nature of the legistation in-
duced manufacturers to run the risk of building aireraft for mili-
tary purposes.

Substantial as the benefits of the new legislation were, they did
not constitute a revolutionary step toward incorporation of the
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I8 CoGo Grey, The History of Combat Airplanes (Northfield, Vi, Norwich Uni-
versity, 1941), pp. 2, I7.

19. H. A, St. G, Saunders, I’ |
pp- 19-21, 212,

0. AAF Historical Study No. 50, *Materiel Research and Development in the
Arnmy Abr Arwa; 1914 1945, p. 12, Nov, 1946, AAF Archive.

2L AN Historical Study No. 25, p. 18; 38 Stat. 514, Public No. 143, 18 July 1914,

‘ua (London, Oxford University Press, 1915),
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air weapon in the military establishment. That Congressional ac-
tion would cffect decisive changes in the status of the air weapon
was hardly to be expected. Even the Signal chief, who was pri-
wavily responsible for the development of the new weapon, doubted
' alleged potentialities of aviation. He admitted the influence
wlich aireraft would exercise on tacties as a direct result of their
u-v ios observers both for ad justment of artillery-fire and for gen-
cral reconnaissance; at the same time he questioned the offensive
viue of aviation, In testimony before the House Military Affairs
Comnmnittee in December 1914, he said bluntly, “As a fighting
i, hine the airplane has not justified its existence.” #2

The Chief Signal Officer was perpetuating a thought pattern
1t the experience of the Ordnance Department during the 19th
contary hud shown to be only too prevalent. His testimony exposed
Li~ fuiluve to distinguish between the concept of the aerial weapon
oo its contemporary application. The probable span between ex-
i+t techmological development and ultimate development es-
coood bime The Chief Signal Officer’s attitude was scarcely the
v ction of acareless moment :he repeated the stand in submitting
Lis ccmued report to the Seeretary of War: and apparently be-
oo ling the canse of aviation in appealing for more airplancs,
e confirmed his earlier views by going out of his way to declare
£ ¢ Furopean experience had shown offensive use of aircraft to
e socunwarrantably expensive as altogether to “disceredit general
att el by e The verdiet on offensive aviation, the chief believed,
sLoal b rest at “not proven.”

The opinion of the Chief Signal Officer was of exceptional im-
portance, Lecause as the administrative officer most intimately as-
~oelited with the innovation his judgment and recommendation
Lot surely influence those at higher echelons charged with broad
decistons on strategy and materiel.

The tactical and strategic utility of the airplane as a weapon
could be demonstrated only by an interminable succession of service
tests following each technological advance in the whole ficld of
acronautics. Such tests and advances in engineering would absorb
cndless funds, but since the Chief Signal Officer had little faith in
the potentialities of aireraft as offensive weapons there was sittle
likelihood that he would push Congress to grant appropriations
for aviantion. Consequently the Signal Corps left the concept of the

220 Quoted in Sweetser, The Admerican Air Service, p. 26. Sce also Brig. Gen.

G PoSeriven, The Nervire of Information (Washington, 1915), Office, Chief Signal
Oficer, Circular No. 8.
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82 IDEAS AND WEAPONS

air weapon only partially explored. The Chief of the Signal Corps
may have believed that he was just being appropriately cautious
when he said, “Little of mmportance has been proved” by the ap-
pearance of an airplane able to drop “bombs and other missiles,” *3
but his words apparently had far-reaching effect. Representative
MeKellar, speaking before the House Military Affairs Committee
in December 1914, remarked that inasmuch as aireraft had “proved
worthless to a very large extent” the United States could be con-
sidered *gainers by not having spent so much.” 24

Thus, for want of a broad appreciation of the short span be-
tween existing airplanes and their evolutionary possibilities, the
future of the air weapon lay in jeopardy. Representative MceKel-
lar’s attitude may not have been typical, but Congressional appro-
priations in the years leading up to 191+ would indicate that it was.
The congressman could not have perceived that a dynamie, ag-
gressive aireraft industry is as vital to the air weapon at the out-
break of war as is a fleet-in-being to the naval arm.

Wlhen one considers the lack of Congressional enthusiasm and
the grudging support rendered by the leaders of the Signal Corps,
it 1s surprising that those actually charged with developing the
novel weapon moved as far as they did. The problem of aircraft
development was tremendously complicated by the prevailing un-
certainty regarding tactical objectives; they were never clearly
defined before the United States entered the European conflict.
Unlike most weapons, the aivplane was capable of performing
several tactical functions. Each of these required a specialized line
of technical development.

Acceptance of the new weapon by higher echelons of command
depended in great measure upon test demonstrations and upon
actual performance in combat, The emphasis placed by officials of
the Signal Corps upon any one of the several specialized tactical
types determined which type would secure an opportunity for trial
in combat. Only by such a test could any new type of weapon prove
its utility and win for itself financial support as well as the con-
fidence of commanders in the field. Since the tactical function
of observation required far less specialized equipment than did
bomber and fighter aireraft, it was perhaps inevitable that the
value of observation aircraft should win recognition before the
technologically more complex fighter and bomber. But this very

i?-; I:cport of Chicf Signal Officer, Annual Reports nf the War Department, 1914,
1, 505-9.
24. Quoted in Swecetser, The American Air Service, p. 27.
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fact only serves to point up the tremendous respon51b1hty which
rested in the hands of those developing materiel in the new avia-
tion center. The more successful they were in defining and refining
exact statements of the tactical objectives and performance char-
acteristics they wanted in fighters and bombers, the greater was
the likelihood of securing desirable aircraft from industry. For
how could industry dcs]gn specialized types of airplanes before
the .Army was able to tell what would be expected of these airplanes
in combat? Increasing success in obtaining effective tactical air-
craft tyvpes reduced to practice would mean greater likelihood of
obtaining convincing tests in combat, which in turn could lead to
increased financial support as well as the cooperation of field com-
manders.

In short, advocates of the air weapon within the Signal Corps
could expect to sce the fullest exploitation of the potentialities of
aircraft only insofar as they st ~ceeded in setting the pace, that is,
in defining objectives for the aireraft industry. The organization
established to determine what those objectives should be bore a
weighty responsibility for the destiny of air power in the United
States.

In 1915 primary responsibility for the evolution of military air-
craft in the United States rested with a handful of men stationed
at the North Island aviation center in San Diego Bay. The center
had two departinents, one for training, the other for experiment
and repair. The staff of the latter department consisted of one of-
ficer in charge, one civilian aeronautical engineer, one civilian
mechanical engineer, and five civilian mechanies. Their duties at
the base in addition to “the study of new types” included overhaul-
ing, repairing, and rebuilding the training aircraft as well as main-
taining equipment for ground servicing.*® Small as this organiza-
tion was, it provided a nucleus from which to expand.

While it was undoubtedly true that maintenance functions ab-
sorbed a large portion of their time, the miembers of the staff did
not entirely neglect the development of new equipment. During
the preceding year, in fact, the Aviation Section had announced
a competition to be held at the San Diego center to secure data *“to
cnable the school to decide on a standard machine.” The phrase
“a standard machine” is revealing, for it indicates that in 1914
tne concept of markedly differentiated tactical types had not yet

taken root. Although it appears that there had been little official

25. Report of Chief Signal Officer, Annual Reports of the War Department, 1915,
TS,
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34 IDEAS AND WEAPONS

speculation regarding the doctrine of air power, nevertheless, dur-
ing 1914 the first specification for a military aireraft appeared
in the United States in connection with the competition. The Signal
Corps drafted requirements for a “reconnoissance [sic] aero-
plane,” a two-place biplane capable of lifting a useful load of
£30 pounds at a high speed of 70 mph.

The appearance of specifications for a military aireraft was
certainly a significant move toward recognition of the tactical
value of the air weapon, but equally meaningful was the procedure
established to seleet the new weapon : a competition in which points
were awarded for superior performance as demonstrated by actual
flicht of the airplanes submitted by rival manufacturers. Speed
and rate of climb were to be measured by objjective test, maneuvera-
hility by performance of preseribed evolutions, and field of vision
by test with a military obscerver; construction and standards of
workmanship were to be determined in a “practical examination”
by the evaluating hoard.?® IHere, for all its obvious shortconungs,
began an administrative mechanism for seleeting superior weapons.
Of particular interest was the recognition given to tactical suita-
bility, especially as demonstrated by testing the field of vision for
observation purposes. This, after all, was the mission of the air-
craft and properly deserved {ull consideration along with purely en-
ginecering factors. Regrettably, in the years to follm\, evaluating
Loards sometimes lost sight of the primary importance of tuctxcal
suitability.

The competition of 1914 brought in 12 different bids, but the
luck of a rdiable aireraft engine fixed an upper limit on the en-

ah,

e

hanced performance to be expected from these new designs for )
airframes. So eritical, indeed, did the engine problem become that .
during 1915 the Signal Corps determined to stage an engine com- o

‘_l

petition similar to the aireraft contest already held. During these -
competitions and subscquent flight trials the several manufacturers
supplying aiveraft began the practice of maintaining representa-
tives at the aviation center *to keep in touch with the needs of the -
new scetion.™ #F Thus, by the end of 1916, the Signal Corps had
established a method for selecting superior weapons and a close
working relationship with the manufacturers supplying them. The
ntmber of atveraft actually procured and the number of pilots

26, Report of Chicf Signal Officer, Appendix I, Annual Reports of the War De-
prartment, 191407 517 21,
27. Report of Chief Signal Officer, .dnnual Reports of the War Department, 1914,
1,9, and 1915, 1, T4,
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available to fly them remained woefully small, restricted as they
were by insuflicient appropriations. Within the limits imposed it
might be argued that the development of the air weapon was
progressing nermally, In Europe, however, the pace of develop-
nment was no longer normal.

Somewhat later in 1916 the extreme importance of the airplane
as demonstrated in the European war began to win recognition in
thie United States. The National Defense Act, passed in June,
strengthened the Aviation Section by authorizing increases in per-
sonnel and providing for special fiving pay, but even with this
encouragement only 43 officers received pilot traiming during the
vear. Nevertheless, the substantial inerease in money available,
some £300,000 in deficiency funds over and above the annual ap-
propriation of $300,000, marked a turning point second in im-
portance only to the rapidly evolving doctrine of air warfare.*

Eighteen months after the outbreak of war in Furope the Chief
Signal Officer was ready to retire somewhat from his former posi-
tion and to admit the need for three different types of military air-
craft: a reconnaissance and artillery fire-control type, a combat
tvpe, and a pursuit type. To be sure, the differentiating character-
istics of these three types were vague, but the admission of their
separate existence was a step toward fuller exploitation of the air
weapon. Basing his judgment on “conclusions reached from ex-
perience abroad,” the Chief Signal Officer continued to fecl that
the “most important work of aircraft” lay in performing missions
of observation. Nonetheless, he now considered the utility of air-
craft for liaison purposes and for defense against other aircraft
to be “obvious.” Accordingly, with this new recognition of the
multiple role of aviation, the chief proposed to establish squadrons
of 12 aircraft, in which eight were to be observation type, two
were to be “rapid flving machines for chase or transport,” and two
were to be of a bomb-carrying or offensive type.?®

In the spring of 1916, Lt. Col. G. O. Squier, an officer of the
Signal Corps with a reputation as an engineer extending beyond
army circles, assumed command of the expanding Aviation Section.
As an army engineer with university training, Colonel Squier
tried to apply scientific method in the procurement of designs for

PO S
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28, Repart of Chief Signal Officer, Annual Reports of the War Department, 1917,
1,839, and 39 Stat. 174, Public No. 85, Sect. 13, 3 June 1916. See alsa AAF Historical
Study No. 39.

29. Report of Chief Sional Officer, Annual Reports of the War Department, 1915,
7, 782, 147, See also Military Aviation (Washington, 1916), prepared as War De-
partment Document No. 515 by the War College Division of the General Staff.
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36 IDEAS AND WEAPONS

aireraft. He wished to incorporate the “lessons gained by experi-
ence,” that is, actual operation under combat conditions. The
colonel’s objective was undoubtedly sound, but the Signal Corps
lacked facts from which to proceed. The punitive expedition across
the Mexican border was the only tactical operation in which the
army’s aireraft had participated. One squadron of eight aircraft
operated for about six weeks until all the available equipment was
smashed.? This unhappy episode stimulated technical improve-
ment and emphasized the importance of facilities for maintenance
of nireraft in the field, but the limited number of aircraft involved,
the lack of aerial opposition, and the extremely short period of
operation all militated against the hope of learning many sig-
pificant tactical lessons from the Mexican expedition.

Denied a body of combat experience in Mexico, officials of the
Sional Corps sought every possible lesson from the IFuropean
wir. Such lessons proved extremely difficult to acquire because of
thie barriers of secrecy with which the warring Powers surrounding
their adreraft. Beginning in the first few months of the war,
for reasons of security, the Powers imposed restrictions which
amounted to a virtual blackout of detailed tactical and technical
information emanating from Furope, information which was es-
sential to the Aviation Section in the United States. Alarmed by
the situation, a Congressional committee demanded a statement as
to the relative position of the United States in aviation as com-
pared with the countries of Europe. A representative of the Signal
Corps admitted that the Aviation Section was keeping abreast
of Furope only insofar as it was possible to say the section was
keeping abreast of conditions of which it knew nothing. Sccretary
of War Newton D. Baker informed the House Military Affairs
Coramittec in 1916 that the censorship in Europe was exceedingly
strict on aviation matters. For a knowledge of trends in the develop-
ment of aireraft the United States had to rely upon manufac-
turers in this country working on contracts from the warring
nations. Embassies of the belligerents repeatedly rejeeted requests
by the War Department for permission to send qualified aviators
to the fichting fronts as observers.3!

30. AAF Historical Study No. 25, pp. 26-7: and Report of Secretary of War, An-
nua! Reports of the War Department, 1916, 1, 40. Sre also Testimony of Maj. B. D.
Foulois, War Erpenditures, House Hearings, 66 Cong. 1 Sess., Serial 2, Pt. 6, 6 Aug.
1919, pp. 34t 5.

31. Testimony of Maj. B. D. Foulais, 6 Aug. 1919, War Furpendituree, House
Hearings, 66 Cong. 1 Sess., Serial 2, Pt. 6, 6 Aug. 1919, p. 348; and Sweetser, The
American Air Service, pp. 26, 35.
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When the United States finally did declare war on Germany,
there were exactly five aviation officers abroad: three were attend-
ine flving schools in France; one was serving as an assistant mili-
tury attaché in London; and one, Maj. William Mitchell, had at
list succeeded in securing permission from the Irench government
to wo to Irance as an observer. None of these officers had been
abroad more than a few weeks when the United States entered the
war, and none had had sufficient experience to report significantly
on the status of operational aireraft in Europe.?* The information
received by the Aviation Section through military channels up to
the time the United States entered the war was “so meagre as to
he useless.” #3

"The condition of the air weapon in the United States when war
ultimately came was extreniely critical. The organization charged
with developing the weapon seemed inadequate for the task; there
existed only the haziest notions regarding the doctrines of aerial
warfare. In terms of equipment and numbers, the nation was sev-
eral vears behind development in Furope. The limitations imposed
by the shortage of funds and authorized personnel had restricted
growth to the point where only the most circumscribed range of
operating experience was possible. While the aireraft and engine
competitions providing for procurcment on the basis of perform-
arce kud an important precedent, the process had not been formal-
ired Ly regulation or legislative action for continued use and per-
feetion. In April 1917 the Aviation Section consisted of 65 officers
and 1,120 enlisted men. Flying activities took place at two air-
ficlds with 00-odd airplanes, mostly training types, “necarly all
beolescent.” 3% Such was the character of the air weapon with
which the United States entered the war in urope. Morcover, the
paucity of domestic operational expericnee and the absence of close
linison with “Europe’s startling developments” in aviation left
the United States without a basis from which to derive a doctrine
of air warfare.” With no doctrine, or at best with a vaguely de-

sl War Erpenditures, House Hearings, 66 Cong. 1 Sess,, Serial 2, Pt. 31, 6 Aug.
14919, p. vii.

530 Coll B S. Gorrell, “Early Activities of the Air Service, AEF,” ra. 1919,
Nationl Archives, World War T Organization Records, Air Service Historical
Records, Box 25 hereafter cited as NA, WWI Orgn. Records, A.S. Hist. Records.

38 B Crowell, Ameried’s Munitions; 1917-1018 (Washington, GPO, 1919), p.
i Lahm, “History and Development of the Air Serviee,” gives different figures,
cadinang only 53 airceraft were available 6 April 1917, Of these, he adds, 51 were
oboolete, + were obaolescent, Crowell's figures are more reliable,

i Report of Director of Military Aeronautics (DMA), dnnudd Teports of the
War Dy parfiment, 1915, 1, 1351-2,
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38 IDEAS AND WEAPONS
fined doctrine, the development of military aireraft was bound to
suffer,

How these limited resources in organization, doctrine, and

equipment were transformed during the years to follow will be
deseribed in subsequent chapters.
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- } g characteristies for each type. This situation may explain the
- troubles encountered in the aviation program as the war pro-
gressed. Never was the absence of an adequate organization for .
; miking lecisions more acutely evident in the air arm than in April .
[ 1917, ]
! ‘Three davs before the declaration of war the National Advisory : }
‘ ] Cotittee for Aeronaties (NACA), a research ageney entirely
4 \‘ sparate from the Signal Corps, took the initiative in surveving .
{ \ e ratt mdustry i the United States to ascertain its readi-
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Chapter III. Planning the Aerial Weapon

Witex PresibExT Winsox signed the measure officially declaring
war on Germany in 1917, those who planned to use the new aerial
veapon Jacked a clearly defined doctrine of warfare. The initial
step in solving the problem lay in securing aireraft superior to
those employed by the enemy. The procurement of superior air-
craft mmplied two prior assumptions: first, a knowledge of the
wission of the new weapon; and second, a knowledge of the types
of aireraft necessary to accomplish this mission. Before an air
force could take shape, it was also essential to implement aerial
doctrine by determining the composition of the air arm. If the mis-
sion of wvintion was observation only, then the composition of the
air arm would consist solely of observation aircraft. If, on the
otler hand, this mission included defense and offense, then ob-
viously the composition of the air arm should include fighters and
bombers, Onee the functions to be performed were decided upon, it
woold then be neeessary to determine the relative proportion of
¢ «hitype which available resourees ---men, money, materials, facil-
ities and transportation- -would make feasible. Then, finally, it
wordd remin to determine the performance characteristies re-
qrived to ensure individual types of aireraft superior to those
< .t out by the enemy. These decisions had vet to be made.
Frentually all these decisions were made simultancously. Ap-
parently they were made without a realization of the importance
ot deterniming doctrine before settling detailed questions regard-
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ness to meet the demands shortly to be thrust upon it. A telegram
which the NACA sent to every known manufacturer of airplanes
laid bare the prevailing want of organization and policy. The mes-
sage read m part: *Can yvou plml(lc training reconnaissance air-
planes® If so, stale type The mmplications of a policy
which, for ek of cuidance, left the determination of types to in-
dustry were soon :\mnn‘nt

The Seerel ary of the Navy, Josephus Daniels, after negotia-
trovs with 1) Waleott, chairman of the NACN executive com-
mittee, and with the concurvence of the Seerctary of War, took the
witiative noestublishing a Joimt Army-Navy Technical Board.
The new boned wae to “standardize as far as possible™ the designs
and cenerad spectfications of atreratt to be procured by the serv-
ices.® Standardization requived agrectncnt on types and designs,
Azreement mvolved a prior decision regerding the composition of
the air arm. The composition of the air arm representad doctrine
reduced to practice. A statement by hicher anthority regarding
the relative proportion of functional typos in the proposcd foree
would have constituted by implication a directive on doctrine. In
the absenee of any such direetive, the Joint Armyv-Navy Technical
Bosd set about determining the composition of the air arm on its
owinitidive, As acconsequence, formulation of acrial doctrine fell
by defanlt to actechnien! hoard officiadly charged with making noth-
iy but techuieal decisions. The board, consisting of six officers,
three from cacli of the two serviees, reported directly to the two
seerebries. Although in this position it was in an echelon close
enoush to the top councils uf war to receive oflicial pronounce-
et s of doetrine, none seems to have been sent.

The nuly sicnificant indication of the existence of any air
prooey ab adl appeared in the program of the General Staff for a
eitthion-man army hurriedly drafted just prior to the declaration
ot war. This program provided for the organization of 16 aviation
~pdronsy one for the headquarters of each arny corps, but
contained nownalysis of the composition of the foree so raised. The
Jont Arviny-Navy Technical Board may have been influenced but
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wis cortaandy not hound by this proposed organization when a state K
atwar actiadly materialized. The board devoted the first few wecks .
LoDeaft sonn of NACA annual report, 20 October 1917, Air Foree Central Files, :
Lorcdto cited s AFCE, 3318 NACA,
2 .‘wm teir of Navy to Seeretary of War, 27 April 1917, AFCF. 3347 Army-
N sl Beoardes S abo Seeretary of Navy to C. D, Walcott, NACA, 9 April
[ wl Walett o Dir. Couneil of National Defence, 10 April 1917, NA, BAD
oo Don 905507 Jent Aniny-Nuvy Technical Board.
pe
i
Rie
® ~ 1 .
. g -f —— La’ . e o ¢ [ AR PR v‘l'" (3.4




i

-

N\ B “~ A

D

oy 2t mnan d 'T_ T

Rl Do St B e G i e e N T TR

S . i

PLANNING 41

of its existence to drafting a program to procure training aireraft,
leaving the determination of types for tactical or combat use until
further advice could be secured from abroad.?

The program of the General Staff in March 1917 had assigned
to wviation a relatively insignificant part in the organization for
otfensive operations, hut the arvival of French and British mili-
tary missions completely revolutionized this point of view. For
want of better instructions, the Joint Army-Navy Technical Board
rehied upon suggestions from foreign officers and upon *“vivid im-
agination™ in framing a program.* The cifort of the foreign of-
ficers was, of course, directed toward enlarging all previous esti-
mates many times over. But mere increases in numbers, important
ws they were in conditioning everyone concerned to the alinost
astronomical sums that must be involved, did not determine the
proportion of observation, fighter, and bomber aireraft desired—-
it indeed all of these were desired.

The hoard, In trying to draft a program for an effective air
arm without adequate information from which to proceed, con-
tinued to flounder for nearly a month. Then, unexpectedly, Premicr
Ribot of France cabled to the French ambassador in Washington
and laid down a detailed program of the aircraft desired as a con-
tribution of the United States to the war effort. In this program,
as received by the doint Army-Navy Technical Board, the premicer
proposed the formation of an air arm of $,500 aircraft for the
campaign of 1918 with a monthly rate for replacement and rein-
forcement of 2,000 aircraft and a commensurate production of
engiues. The cable also urged the training of pilots and mechanies
in numbers sutlicient to man the force ereated. Ribot's message
provided just what the board needed. Tere at last was an arbitrary
quantitative basis on which to forumlate the whole prooram of
development. The eable established a definite target for purposes
of planning. A Signal Corps officer, Maj. B. D. Foulois, who was
one of the army representatives on the Joint Army-Navy Tech-
nical Board, drew up a detailed program for production on the

3. “The Aircraft Production Board,” Proceedings of the Adead. of Pol. Sei., 7,
No. t (Feb. 1918). Sce also A Sweetser, The dmerican Air Sorvice (New York,
Do Appleton, 1919), pp. 44, 52, 60 and W T, Willoughby, Governnient Organiza-
fionin War Time and After (New York, D. Appleton, 1919), chap. aiv, for bricf,
geaerad deseriptive aceounts of the organization.

L. Tectimony of Maj. B, 1. Foulois, War Lrpeaditures, House Hearings, 66 Cong,
1 Sess, Serial 2, Pt 6,6 Aug. 1919, See also Report of Director of Military Aeronau-
tics, dnnual Reports of the War Department, 1918, 7, 1381 2, and Memo, M. J.
;'-rn.':;n, 26 April 1919, NA, BAP 1ist. Box 9, 334.7 Joint Army-Navy Technical
lnard.
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basis of the premier’s message. Toward the end of June 1917 Ma).
Gen. Tasker H. Bliss, the Acting Chief of Staff, formally approved
the program drafted to comply with the Irench request. In this
manner the cable beecame the foundation of the nation’s program
for aviation.®

Inasmuch as Ribots cable became the hasis for the whole avia-
tion program in the United States, a careful study of its origins
15 1 order. As soon as it beeame evident that the United States
was about to enter the war, the General Stafl of the French army
drew up a staff study on the composition of the air forces to be
contributed by the new ally. "This study, approved by the com-
mander-in-chief of the I'rench forees, set forth three distinet cate-
gories of air weapons. “First and foremost” was a group to be
used in tracking down submarines; “of secondary necessity” was
a group to consist of pursuits, bombers, and transports; and of
third and last priority was an army group for service with large
units of the expeditionary force. In this last group would be in-
cluded all arreraft for observation, liaison, and artillery fire-control.
*Aviation for pursuit and hombing operations,” the F'rench study
pointed out, could go on increasing in size until the end of the war.
This assumption, the study indicated, was “unquestionable.” But
for that category serving with the armies a fixed upper limit was
established, equating the number of aireraft desired directly with
the organizations served. This third category was to consist en-
tirely of aircraft for observation, one squadron for every army
corps and one for every regiment of artillery. Each army was to
have two additional squadrons for reconnaissance. Apart from a
nominal reserve, these allocations fixed the total number of squad-
rons required for observation or army-cooperation.®

The study by the French General Staff represented French
aerial doctrine as formulated under fire during 1916 and early
1917, but it was not the quantitative basis for Ribot’s cable. At
about the same time that this study was prepared, the commander-
in-chicf of the Irench Armices of the Northeast drafted a plan for
acrial participation by the United States. The memorandum sug-

3. Translation of cablegram, Premicr Ribot of France to French Ambassador in
Washington, 23 May 1917; Memo, Asst. Chicf of Staff to Chicf of Staff, 2% June
19175 and Memo, Act. Chief of Staff to Adjutant General, June 1917; N A, BAD
Hist. Box 6, 311.2 Ribot Cable.

. “Contribution to aviation to be demanded of the United States) tranclation
of extract from Freneh Army General Staff Study, April 1917, NA, BAD Hist. Box
t, 311.2 Ribot Cable.
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gested that the ideal contribution would consist of 80 pursuit "

croups and 30 bomber groups, cach group to comprise six squad-
rons of 12 aircraft per squadron, a total of 4,320 aircraft. With
a maruin for reserve, this figure could be rounded off at 4,500
aireraft, the basic figure stipulated in Ribot's cable.” In all proba-
hility the Frenen premier had seized upon the convenient memo-
randum of the commander in the Northeast and sent it to Washing-
ton as o definite and tangible point of departure for the planners.

The cable, as received, was expressed entirely in quantitative
terms: nothing in the message gave any indication of the composi-
tion of the 4,500 aircraft in terms of the relative proportion of
finliters, hombers, or pursuits to be constructed. Both the study of
the Freeh General Staff and the memorandum from the com-
nuvader of the Northeast Army had emphasized the primary in-
port-aice of pursuit and bombardment as opposed to observation,
liieon, and artillery-fire adjustiment for the ground forces. The
two anihite u\ papers C\Incw.d by 1mpl1cat10n but nonetheless
clear ]\\ a doctrine of air power. Sinee Ribot’s cable adopted only
thegrantitative considerations from one of the military studies and
iﬂ.’m. . rl the implicit doctrine, the message failed to have the effect
HEe e aathors of the military studies had intended.

[ the abheenee of a doctrinal precept from Ifrance, those who
plonad the program of aviation in the United States used the
Fo0o rordt and the factor of 2,000 per month for replacement
vocpre v quantitative guide. They resolved the question of com-
vt cecording to ther own all-defined ideas of doctrine, which
coocdattael greater importance to observation and propor-
v fess naportance to bombing. Ironieally, the evidence now
oo dieates that the number 4,500 mentioned in the French
5 nbended to apply only to strategie aviation. This great

o foree was to operate independently of the units as-
o the el armies.t But the Joint Army-Navy Technical
B bbew apoa program using the basie 4,500 figure and the
SRR INTTENTE I u{nrnt monthly additions as if they included both
Soseanidion and the tactieal forces to be assigned to the

Atorer< The Boards understandable misinterpretation was

o Dar reaching effeets, for the inttial program drafted on the

o 4
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e eaeder niechief, French Armies of Northeast to Minister of War,
cacte Lot Ve Service Programs, 1917,” study for Hist. A.S. ARF, NA,

i . Iy L ed s A s H t Records BPox 300,

: Voo e P 1077 study for Hlist, A8 AEF, pp. 56, NA, WW]
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’ basis of the French cable determined in a large measure the char- y

acter of the air force ultimately sent to France by the United
States.

Not until after the war ended did the historical accident which
had occurred come to light. A comparison of the text of Ribot’s
message as received by the Joint Army-Navy Technical Board
with the text of the message as received by the French Einbassy in
Washington revealed discrepancies. An additional phrase, appar-
ently inserted by an overzealous member of the French military
mission who had carried the cable from the embassy to the War
College, injected a time clement in the message. The alteration
added the phrase “during the campaign of 1918,” which imposed
an obligation of early delivery. Another phrase, following the part
g concerning quantities, added, “which would allow the Allies to win
3 the supremacy of the air.” ?

lO) .

[

.

»
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In all probability neither of these two alterations had any sig-
nificant influence upon the program, but the discovery that the
cable had been tampered with led an officer of the Air Service to
investigate the background of the message more narrowly. In his
searchings he learned that in July 1917 Ambassador W. G. Sharp
had cabled the Seerctary of State in Washington to say that
Ribot’s message as drafted in France also mentioned that the 4,500
aireraft should consist of “half bombers and half fighters.” The
“othier necessary types,” presumably aireraft for observation and

) army-cooperation, should be reckoned in addition to this total.?°
‘ Whether this vitally significant portion of the message was omitted
by design or by accident and whether the deletion took place in
France or in the United States are unknown. In any event, the
omission of the phrase “half bombers and half fishters” was crucial.
Lacking these five words, the French cable was devoid of doctrine.
Since there was no specific precept from France on aerial doc-

9. Testimony of Col. K. S. Gorrell, War Exrpenditures, House Hearings, 66
% Cong. 1 8ess., Serial 2, Pt. 31, 24 Oct. 1919, p- viii. See also E. S. Garrell, “What, No
: Airplanes?” Journal of Air Law and Commerce (Jan. 1941).

1 10. Memo, Capt. J. L. Ingoldsby, Chief, Hist. Seet. AS., & Junc 1919, NA, BAP
L. Hist. Box 6, 311.2 Ribot Cable, The full text of the Ribot cable as received by the
Joint Army-Navy Technical Board is quoted in Sweetser, The American Air K
Service, p. 6fi; he was apparently unaware of the important alterations made in the
tessage. Similarly, Gen. J. J. Pershing quotes in full the text as received in My Ex-
pericaces in the World War (2 vols.; New York, Frederick A. Stokes, 1931), 1, 28,
Although the alterations of the text were discovered in 1019, General Pershing ap-
! jrears not to have known of them. Gen. H. H. Arnold's volume of memoirs Global
Mission (New York, Harper, 1950), p. 50 perpetuates the error. General Arnold

® credits General Mitehell with having inspired the French cable, but the evidence is
Lot conclusive.
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trine, the decisions which shaped policy in the United States were
reached from a synthesis of the limited and unofficial advices re-
ceived from Europe before the cable arrived.

The Joint Army-Navy Technical Board sent its aviation pro-
gram to the secretaries of War and Navy for approval on 29 May
1917, five days after the arrival of the message from France. The
proposed plan stipulated the ereation of a combat force of 3,000
aireraft for reconnaissance or observation, 5,000 fighters, and
1,000 bombers, with a reserve of 1,000, 1,667, and 333 in the three
categories respectively. This force amounted to a total of 12,000
aircraft, the number contemplated by Premier Ribot as essential
for the first six months of 1918 in addition to the original force
of 4,500.1! The sheer size of this force, larger than any responsible
officer had even dreamed of before the war, made an adverse im-
pression on the General Staff. For one thing, the proposed program
would require a staggering appropriation. Moreover, officials on
the General Staff feared lest the vast amount of material required
would aoct “everything else in the United States.” 12 There was
some justice in their alarm as the subsequent industrial mobiliza-
tion was to demonstrate, but the ensuing delay in reaching a de-
cision threatened to wreck the program. General G. O. Squier, who
was responsible for the Aviation Section, took the problem directly
to the Secretary of War over the heads of the General Staff. The
secretary presented the programn to Congress where 640 million
dollars, one of the largest single appropriations made up to that
time, was hurriedly voted.

The speed with which the aviation bill passed and the size of the
sum appropriated were compelling evidence of the popular faith
i aviation as a weapon for winning the war. Nevertheless, an en-
thusiastic public while important in winning financial support,
did not differentiate between the functions of the several types of
aireraft. Congressional comment had publicized the belief that one

11. Joint Army-Navy Technical Board to Secrctary of War, 29 May 1917, For an
indication of the program drafted before receipt of the Ribot cable, sce JANTB to
Secretary of War, 23 May 1917, NA, BAP Misc. Hist. Box 1, 321.9 A.S,, Training.
‘The Ribot cable is officially declared to be the basis of the United States program in
“Final Report of the Chief of the Air Service, AEF,” Air Service Information Cir-
cular, 2, No. 160 (15 Feb. 1921), 23,

12. Testituony of Maj. B. D. Foulois, War Erpenditurcs, House Hearings, 66
Cong. [ Sess, Serial 1, Pt 6, 6 August 1919, pp- 3734, Gen. I”. C. March, writing
some 15 years later in The Nation at War (Garden City, Deubleday, Doran, 1932),
p-+ L calls the French request “ridiculous” and * preposterous.” Significantiy, how-
ever, he did little to alter the objectives of the program when he became Chief of
Staff.
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airplane was worth a regiment of cavalry.’® To Congress, and pre-
sumably to the public at large, this contention, right or wrong,
lumped all aviation into one category. In actual point of fact, the
composition by types of the air force to be constructed with the
huge appropriation would determine the relative value of the air
arm in warfare. The success or failure of the aerial weapon in the
war depended in a large measure upon the decision of the Joint
Army-Navy Technical Board.

Because the significant French military studies which empha-
sized the importance of bombers and fighters over observation were
unknown to them, the board members had drafted the program on
a ratio of three observation aircraft to five fighters and one bomber.
Just how influential the decision of the board actually was is dif-
ficult to determine: there were other factors which shaped the
ultimate composition of the air arm. Among these, first in im-
portance were the limitations on production in the United States
and the nature of the demands made from overseas by the expedi-
tionary force. Nevertheless, there can be no question of the pro-
portionally immense weight of the hoard’s initial decision, for sub-
sequent alterations took on the character of modifications in the
original program for production rather than fundamental changes
m doctrine.

The influence exerted on acrial policy by the forces of the United
States overseas did not wait upon the arrival of troops in large
numbers. On 26 May 1917, while still in Washington, Gen. J. J.
Pershing assumed his duties as commander-in-chief of the Ameri-
can Expeditionary Force. T'hat same day he appointed Maj. T. I
Dodd of the Signal Corps to his staff as aviation officer of the Air
Service, ALT. Major Dodd’s appointment marked the establish-
ment of an Air Service as an organization quite independent of
the Signal Corps in the overseas theater, although the relationship
of the Signal Corps and its Aviation Scetion remained unchanged
in the domestic establishment.'* Shortly after General Pershing
and his newly formed staff arrived in Furope to lay the ground-
work for the expeditionary foree, Maj. William Mitchell, already
in France as an observer, presented the Chief of Staff, ALK, with
a study proposing the organization of an air force. Mitchell’s plan
divided aviation into two broad categorics. The first consisted of

13. Congressional Record, 55, P't. 5, 65 Cong. 1 Sess., 14 July 1917, 5131. The
whole debate, pp. 5104-39, pives a résumd of aviation in the United States.

I+. “The Origin of the Air Service, AEF,” and rescarch data compiled prior to
preparation of study for Vol. f, chap. iii, Hist. A.5. AEF, 1919, NA, WWI Orgn.
Records, A.S. Hist. Records Box 3c0.
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squadrons serving the divisions, corps, and armies of the ground
force and was to be attached just as units of other arms and serv-
ices, such as artillery or signal troops, were attached. The second
group comprised an entirely different type of force. Major
Mitchell substantiated his recommendations regarding this group
with a reference to Freneh requirements.

Based on the theory that no decision can be reached on
the ground hefore a decision has bheen gained in the air, the
I'rench General Stadf has vequested that i addition to the
aviation units which form a part of the American troops
coming to Irance, there be organized a number of large
acronautical groups for strategical operations against
enemy aireraft and enemy materiel, at a distance from the
actual line. Phese units would be bombardment and pursuit
formutions and would have an independent mission very
much as independent eavalry used to have, as distinguished
from divisional cavalry. They would be used to carry the
war well into the cnemy’s country.

Mitchell's conception of the independent strategic mission of
alr power as analogous to strategic use of cavalry xaudc rs cannot
fail to raise .\pv(ul(ltum as to what might have been the evolution
of acrial doctrine m the United States had the Cavalry rather
than the Signal Corps served as the foster parent of aviation.
Whatever “might have been,”™ Major Mitchell’s study thrust the
problem of the proper organization of aviation to the forefront.
Six o days after reeetving Mitehell's plan, General Pershing ap-
pomted aboard of officers to determine the form and composition
of the Xir Service. ARE. The membership of the board is revealing :
it ncluded four Signal Corps representatives, one Cavalry officer
and one Field Artillery officer, cach bringing to the board’s delib-
erations asomewhat different idea of the role of air power.

The prevailing Frencl military doctrines regarding the role of
the air weapon as well as the views of Major Mitchell helped the
~ix otficers in framing a final report. The board regarded as “a
cardinal prineiple in warfare” the assumption that “a decision in
the airinust he sought and obtained before a decision on the ground
cine be reached™ To this end the hoard recommended that the

U5 Thids Memo, Mo, WM chell to Chief of Staff, AEF, 13 June 1917, quoted in
“Air Sersvice Programs, 1907, study for chap. v of Hist, A8, ARF, NA, WWI
O Records, A S, THist. l(((nrd\' Box 300, For a statement of doctrine issued over
Mitchell's navie, see Goneral Principles Underlying the Use of the Air Service in the
Zone of the ddvanee, AEEF (Hq, AELF, 30 Oct. 1917).
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N composition of the Air Service follow the program already sug-
t s gested by the French. The French plan stipulated a strategic

force of 30 bomber groups and 30 fighter groups for one element
of the air arm and for the other a service force of a size deter-
mined entirely on a troop basis to take care of the ground arms,
The board prepared copies of its recommendations for General
Pershing’s signature in the form of eables to the War Department.
Apparently the cables never left France.!s The composition of
the Air Service, AEF, remained unsettled until 11 July 1917. On
this date Pershing formally approved the General Organization
Project, a comprehensive plan for the ALL as a whole which had
been drafted by the Operations Secction of his staff. The program
thus authorized required an expeditionary force of a million men
and provided for aircraft in conjunction with ground troops only.
In all there would be 59 squadrons of tactical aireraft with the
field armies. Strategic aviation found no place iu this initial pro-
gram of the AET,

The strategic role of aviation, nevertheless, was not to be ig-
nored. In August Mitchell, by then a lieutenant colonel, once again
proposed an organization for the Air Service similar to that re-
quested by the French. The 59 squadrons contemplated i the ap-
proved program of the AETF consisted of 39 for observation, five
for bombing, and 15 for pursuit. Mitchell proposed in addition to
the tactical force a strategic force of 201 squadrons divided into
41 for obscrvation, 55 for bombardment, and 105 for pursuit.1?
He must have been persuasive: during October 1917 his proposal
became the official program for aviation in the ARF. I'rogram
number one, as it was subsequently called, represented a total of
260 squadrons: 120 pursuit, 80 observation, and 60 bomber. This

(] force included both strategic and tactical aireraft.
3 j During the early months of 1918 the French General Staff
¢ reiterated its carlier contention, declaring that an increase in units
g ..'f-fi for pursuit and bombardment would be “the most important re-
s o enforcements” required by the Allics. In April 1918 a subsequent -
= 34 program for the AEF reflected something of this influence; its
¢ i authors asked for a total of 120 squadrons: 14 pursuit, 50 ob-

servation, and 56 bomber. The next authorized programn, in June

16. See abuve, p. 46 n. 14. AEF aviation cables arc on file in the National Archives,
hut they are difficult to use as they are still in corded bundles. A search conducted
by an Air Service officer working on a study (mentioncd above, p- 46 n. 14}, im-
mediately after World War I revealed no trace of these cables, nor was a con-
q temporary search more successful,
17. See above, p. 43 n. 7.
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1918, was even more clearly aligned with IFrench thinking: 120
~squadrons for pursuit, $0 for observation, and 101 for bombard-
ment.™ From these figures it might appear that General Persh-
ing's staff had accepted wholeheartedly the strategic air doctrines
of the French.

Unfortunately, a wide disparity existed between the official
programs of the AEF and the number of aireraft actuaily on
order in the United States. In April 1918 the aircraft on contract
melnded 2,000 pursuit, 1,050 bomber, and 8,000 observation.*®
Not only was the number of aireraft on contract out of bhalance
with the schedules of the AEY, but the production actually achieved
in the United States also exerted a compelling influence on the
planning of programs in the AEF. The final composition of the
Air Service anticipated in July 1918 comprised a total of 202
squadrons: 60 pursuit, 101 observation, and 41 bomber units.
While this distribution was probably based on a realistic attitude
concerning the availability of aireraft rather than upon any overt
change in the doctrines of air power, the Chief of the Air Serv-
ice, AEF, approved the program, and thus it could scarcely
fail to be influential in determining priorities on production in
the United States. The following table summarizes the successive
prozrams of the Air Service, ALY, and shows the changes in the
composition of the proposed force:

NUMBER OF SQUADRONS

Date of Program  Pursuit  Observation  Bomber  Total

17 Oct. 1917 120 80 60 260
9 April 1918 14 50 56 120
6 June 1918 120 40 101 261

29 July 1918 60 101 11 202

After the close of the war officers in the Air Service were some-
tunes inelined to point to the final program with its ratio of ap-
proximately two bombing squadrons to three fighter squadrons
and five observation squadrons as evidence of a failure in the high
command to appreciate strategic aviation. One commentator even
declared that the final program “clearly considered the observation

IS, “Formnlation and Distribution of Programs,” study for BAP Hist.,, Table
NTIL Sept. 1919, N\, BAP Hist. Box 9, 331.8 Overscas Missions,

10 Laid. Mewa, Colo HUTL Arnold, April 1918, The seemingly abnormal number
of ubservition aireraft is prohably aceounted for in part by the inclusion of day-
baiubers in this caterory. The same aircraft served for both tactical bombing (day-
bombing) and observation. The limits of performance of this type precluded its use
in the strategic role contemplated by Mitehell, who visualized a force in which heavy,
long-runge night-bombers predominated.
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s

squadron as of first importance” and must have stemmed from a
belief that aviation was **not to be used as a fighting arm except
for observation defense.” *° Some officials in the upper echelons of
command in the AR may have felt this way, but there is abundant
evidence to show that the program of July 1918 was based on the
possibilities of production rather than vpon any well-thought-out
policy.

Whether the program refleeted the influence of production on
planning or the mfluence of planning on production, in the final
analysis experience incombat with aireraft of the several fune-
tional types would provide the basis for shaping most postwar
thinking about aiv power. Just how suecesstfully the United States
met the problan of getting aireraft of these various functional
tyoes to the fichting front remains to be told.

The pages above point out that exploitation of the air weapon
depended upon two enitical factors: doctrine and equipment. Doce-
trine alone would win no wars. Fven before they had been able to
refine the army’s views on the mission of the air weapon or deter-
e the proportions of the several functional types required,
otlicers of the Signal Corps had to deecide upon speetfic models of
arreraft to fulfill the mission settled upon. When evaluating in
retrospeet the selection of tvpes which was eventually made, one
must not forget that the officers concerned had to choose their tools
before learning the nature of the job to be done.

Certainly no one in Washington could pretend to be fully in-
formed of the task ahead. Ten days after the United States en-
tered the Furopean conthiet the Chief Signal Officer called a meet-
ing of all the Allied military attachés present in Washington and
told them that the Signal Corps would welcome foreign aviation
misstons o this country. Hitherto Allied representation had been
more diplomatic than teehnieal. But now the Signal chief believed
that special aviation nissions staffed with men trained in design
and construction as well as pilots with tactical experience would
he essential in setting production on its way in this country.2! The
Signal Corp’s request for teehinical missions diveetly through the
cood otlices of the military attachés is significant. Tarlier interna-
tional dealings, in the months of war from August 1914 to April
1917, were conducted almost exclusively throungh normal diplo-

200 10idef. Benediet Crowell, Lmerien’s Munitions: 10171018 (Washington,
GO, 1), po 254

2l ROML Melarland, “Foreign Missions to the United States,” 21 July 1919, NA

’
BAP Hist Box 1o, 33691 Foreign Missions.
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matic channels. This policy was probably, in part at least, a result :
of President Wil-on’s scerupulous attempts to keep the nation free
from the shightest odor or tint of unneutral conduct.®® Whatever ;
may have been the diplomatic value of the policy, it contributed ’
to the rolation of the United States from the rapidly evolving A
Furopean doctrines of air power. The Stgnal Corps, however, ap-
pealad for pilots, designers, and engineers direetly to the attachds 1
“without proceeding threugh the vecubar diplomatic channels.”
Soon atterward a large number of French, Ttalian, and British T
oflicers and engineers came crowding to Washington and reported -
tor duty divectly to the chief of the Signal Corps. "o handle this 1
assortient of liaison officers a special organization was created 1
diveetly under the chief.®" The newiy estabhished office is worth
rotine, first, beeause it was relatively higli in the chaan of command -
ard with the car of the responsible otficial and scecond, becanse it
copresented an abnoral channel of information between Furope
and the United states. The regular channel was of course the sys- ]
0 ayr ’ -
ton of miditary attachdés,
While the Allies were ascemblivg their aviation missions in .
Wiihington (aslow process inasmuch as transatlantic passage in :
those davs meant a steaniship journey ), another less official haison A
aroup appearcd. Agents for foreion manufacturers with their eves g
on the potentially great needs of the Signal Corps and thie relative
msigniticanee of the arveraft industry in the United States turned }
up at every door with propositions. Most of these agents were will- -
ing to reveal trade secvets and ready to grant manufacturing con- 3
cerns i this country liberal license vights on advanced types of B
areraft inuse at the front in Furope --in return for the payment
of lurze rovadties, Many advantages, to be sure, were likely to stem
frory direet contact with the aireraft manufactorers in Europe. n
They were better informed as to the tactical requirenients of the )‘
warsand they were already employing teehiniques of mass produc- 3
tion rather than Job-shop methods of manuf-weture. But these ad- -]
vintages were offset to some extent beeause the Furopean manu- E
Factiners were, for the most part, represented in the United States 1
22 Porae ther instar e of Wilson™s adverse intluence on technologicnl prepared-
ressin b anxicty to remain neatreal, see ANE Historiea] Study No, a0, “Materjel -
For e e o Development in the Ny N Nrmg 1900 19057 po 100 1946, VA N
Arcbive, ‘.
; <a epert of Chief Sigad Ofeer, Tunwal B ports of the Wy Dy partment, 1015,
& Dot and Th Nional Corpe and tir Sorviee 0 10 1IN, War Benartment
U Drocriont NooTiea, 19220 Army War College Historieal Scetion Monograph No. 16, N
I I'i- i0 1. <
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by brokers or commission agents and not by engineers. Moreover,
financial embarrassments would almost certainly arise if the United
States hecame involved in a series of royalty claims with individual
foceign concerns. Accordingly an carly decision was made requir-
e all inter-Allied exchanges of technieal information 1o flow
thirough official channels.#* Whether the financial gam secured by
this policy was suficiently great to make up for the loss of direct
techinieal relationship hetween manufacturers on both sides of the
Atlantie is impossible to determine, Whatever the merits of the de-
civion, it served to emphasize the importance of liaison on engineer-
ing matters hetween foreign governments and the United States.

Larly in May 1917 an oflicial of the NACA, concerned over the
abence of planning for production in the United States, urged
the Chicf Signal Otlicer to order a group f engineers to Europe to
seeure the Tatest information about tactical aiveraft. The Chief of
the Signal Corps was naturally reluctant to comply since he had
already mvited the Allies to send missions to this country for that
particular purpose, so the proposal was discarded. The foreign
missions to the United States, however, proved less helpful than
had been anticipated. The various oflicers and engineers sent to
Washington were out of touch with the most recent developments
along the front. Their information, based chiefly on personal ex-
perience, was weeks or even months out of date. When this became
evident, the Chief Signal Oflicer at last approved a plan to send
a technical mission to Lurepe.

Although the mission was approved on 15 May 1917, its mem-
bers did not actually sail until the middle of June. Considering that
every delay at that time played havoe with the nation’s entire
program for producing aiveraft, the time between the date the
mission was approved and its actual departure appears unreason-
ably long. TTad the mission sailed & month sooner, the composition
of the Mir Service, AR, would have been completely different. By
arriving in France hefore General Pershing and his staft, the mem-
bers of the aviation mission could have made their technical de-
cistons solely in the hght of Freneh and British experience. Their
decisions would then have refleeted the aerial doctrine of those
armies rather than the policies of Pershing’s staff. The specula-
tion is not an entirely idle one: the disparity between what was
actually done and what might have been done points up the power

e oA s oa

28 "The Alreraft Production Boared™ Procecdinas of the dead. of Paol Sei, 7,
Nood (Febo 191Ny, po 108, See wlso Testimony of Col, B, 8. Gorrell, War Laependi-
Oarvg, House Hearings, 60 Cong. 1 Sews,, Serial 2, 't 4, 4 Nua, 19ia . 21
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of technical decisions to affect doctrine and the influence of doc-
trine on weapous.

Colonel R. C. Bolling, an ofticer who in private life had at one
tine served as general coundel for the United States Steel Corpora-
tion, wis the leader of the mission leaving for Furope. An early
acronautical enthusiast, he recognized the importance of aireraft
in warfare and had taken a leading role in organizing the first
Nutional Guard Aero Company in 1915, Besides Bolling, two
acronautieal engincers from the Signal Corps, two officers repre-
senting aviation in the navy, and two civilians (both from the
autouotive industry) representing the point of view of produc-
tion made up the total membership of the Bolling Mission, as that
croup canie to be known. Nearly a hundred specialists, technicians,
atd mechanies accompanied the mission to acquire training in
<hop practices used in manufacturing aireraft and engines.*

The Bolling Mission set off to Furope armed with broad cre-
dentials authorizing it to consider almost every problem touching
air matericl, The main o' jective of the mission was, however, to
seenre information regarding the latest designs of aireraft, which
could he used as the basis for production in the United States.
Just hiow vague the mission’s directives were appears in the follow-

g Pl
ing cable sent by the Chief Signal Officer to Colonel Bolling a whole
month arter the group sailed from the United States: “Inform us
as to types and numbers airplanes and engines we should concen-
trateon. . . . Want to know approxmately type airplanes which
will be wanted eight and twelve months from now.” #% Messages
such as this certainly added nothing to the scope of the mission.
Neither did they clarify its objectives. They merely uncovered
the confusion and lack of appreciation of the nature of the prob-
lamn prevathing in military cireles in Washington. Morcover, the
exact line of demarcation between the authority of the Bolling

25, Memo, Capt. J. 1 Inzoldshy, Chief, Iist. Seet. A.S,, 3 June 1919, NA, BAP
Moo Histo Box 1, 3219 AS, Praining; and Sweetser, The American Air Service,
i 61 5 Gorrell, writing 23 vears afterwird, puts the number in the mission at 12;
be probably considered some of the technicians as members. See E. S. Gorrell, Tha
Measure of dmirica’s Waorld War Aderonautical I fort (Northfield, Vt., Norwich
University, 19103, po30 At the time of the mission's departure for Furope, Bolling
wois still amajor, The two other army members, K. 8, Gorrell and V. E. Clark, were
Both enptains, Subsequently Bolling and Gorrell were promoted to full colonels, and
Chork beewme a lientenant colonell Bolling, as the head of the mission, carried
cocdentiadls both as an oflicer and as a civilian, so the question of rank was probably
e sioniteanee in his negotintions. Where exact rank at a given time is un-
weoosn, Bivhest rank is cited.

260 Transeript, cable, Squier to Bolling, 17 July 1917, NA, BADP 1list. Box 20,

1520 Nieplanes, General,
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- croup amd the authority of officers in the Air Service, AEF, re- R

pruned i doubt. Bolling™s objectives were supposed to be “tech-
nical. hut it soon hecame apparent that neither technical nor en-
i ering decisions could he made without reference to tacties or

ot ey "Lf\'-‘IT

.

i To considerations enormously mercased the difficulties of the
t Boer Mission, First, the mission had sailed from the United
~totes before the General Stadl approved the program for avia-
tion deawnup by the Joint Army-Navy "Technieal Board. Sinee it

e Sem s e O ¢ o

Ty

N . . ‘4

g wos the hoard's program, hased on the quantitative but not the 1
doctrinal content of Ribot™s cable, which determined the composi-

tion and henee the doctrine of the Air Service, Bolling left the 4

Uroded States withont an authorvitative statement of poliey on the
i pechire of the role anticipated for the aviation units for which
, the nassion was to seleet atreraft, "The members of the mission had

tane to become famitliar with the contents of Ribot’s cable, but of -
i fieral approval took place after they sadled. In the second place,

when the mission avrived abroad. the Allics themselves after nearly

i three vears of war failed to agree upon o conmon doetrine to 1
; pre-ent to the nited States as the basis for a large-seale program 1

o production. A officers anmong the Alies were 1n substantial
accord, bt there appeared to be adiversity of opinion among the
Fich comnumds of Ttalv, France, and the United Wingdom.,
When thie Prenele urged the formation of an independent oy
Pratecie hombis foreeg the Roval lying Corps recisted the move,
vob becanise of any objection to the idea in principle but rather
Leesse aof an acute shortace of aireraft. At the time of the United
states"ertey into the war, the British had 50 squadrons in France
21 squadrons for service with the ground forces, 7 squadrons
of Colitersand only 2 squadrons of hombers, Later, after the
Gernons had n-ed ciant Gothichombers to demonstrate the utility
of strateaie wr power by long-range altacks on London, the Air
Board of the British government recommended a0 program to
orenize H sgquadrons of Tong range bombers, General Sir Doug-
las Hatg, vepresenting the point of view of the ground forces, op-

~
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- posed the proposition, fearing Test it would he accomphishied only
g at the expense of units cooperating with the around arms, Thus,
atthoush there were many in the United Kingdom who were thor-
2T 0TEe Bolling Acron-mtical Commissjon.” stady and rescarch data compiled :
for Vol 7o eh [Ja8 v, S NS AT N AL WW ()T‘;.'Il. [teenrds, A8, Hist. Reecords
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PLANNING 55
onchly interested in the possibilities of strategic hombing, when
e Bolline Mission arvrived in London the British had been un-
bl to settle upon a program for large-scale strategic bombard-
ment. o

The views of the Freneli have adready heen mentioned. Ina situa-
Con sailar to that in Britain, Froneh production was unable to
niect both the requirenments of the arnies and tho:of astrategie
force. To overcone this ditficulty the Freneh contemplated using
L dirs! fruits of American productive eapactty, the £,300 arr-
cradt specitivd in Ribot's message, to form a shsdegie foree. Some
of the cirenmstances which subverted this intention have heen dis-
¢ o~ed earlier in this chapter. Even thoueh Ribot®s cable failed to
cery s full implications onacrial doctrines the Freneli left no
dovbt in the nunds of the manbers of the Bolling Mission as to
the rclabive noportanee of the strategie anr arm.

1y was the enly conntry in whicl the Bolling Mission foand
five lone vanoe bombioor nrogran actually underway. On
P At an front, Hadian hombardment sorties had been so sue-
cooatal that one conerad officor was willing to sion o declaration

el

ot Lis contid snee that sy stematie, continuous, and scientitic bomb-
e conuhd etfeet i Austrion withdrawal in two weeks, The Ttadians
o alrewiy concentradod as many ws 250 Capront bombers ina
s e rand Tt was ot mere nunmbers, however, which the Itahans
“rcssed bt the fmportanee of the doctrine that bombing should

oy

IO stematioy thoroush, and consistent

By tie end of July 1917, about aomonth and a half after sailing
for Boropes the Belling Mission had visited all the Allies and
< eured mformation tpon which to base a veport. At a conference
wtended by representatives of the Freneh, British, and Itahan
covertnents, as well as thie aviation officers of General Pershing’s
<t the mewbers of the wission prepared a eable to Washington
deseribing in detail the specific types of aireraft they had chosen
for production in the Unitad statesc Physical samples of cach
aiveratt selected were dismantled and shipped across the Atlantic
to hielp familiarize the prospective manufacturers with the foreign
odelsc Although the United States participated m World War 1
for a total of 19 months, it was not until after the first five of these

osc TLOALSE Gl Saanders, Por drdua (Bondon, Oxford University Press, 1915),

ezl e See b Coll UG Bollines to 1L FL Coflin, Chairman, Aircraft Board,
PR IO N Y, DR Fhst Box 21,4520 Caproni Contract s and T A Jones, The
W onthe 0 volbsg SO tord, Clirendon Press, 1925 37), Vol 6 chaps, iii, iv,

voo B et Conling 15 et U1, N A BAD it Box 21,4521 Caproni Contract,

o T T §st%anal-«--.
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had passed that the mitial selection of designs was made and de-
tailed planning for production could begin.*°

The formal report of the Bolling Mission represented something
of a middle course between the extreme views of the exponents of
strategic bombardiment on the one hand and the advocates of army-
cooperation or tactical aviation on the other. Although the divec-
tives Bolling had received did not require or even expeet the mis-
sion to formulate doetrine, it was probably inevitable that the
report of the group should involve at least implicit consideration
of principles. The Bolling report laid down a pattern for produe-
tion: first, training airerafty second, aiveraft for use “strictly in
conncchion with the operation of Nuieriean forces in the fiddd”;
and athird category best deseribed in the words of the report itself.

After these first two considerations comes the American
program of putting into the field next vear air forces in
excess of the tactical requirements of its army in 'rance.
It 15 giatly desired that the United States shall do this.
Such ar forces should consist of figchting airplanes and
bombers.

The report, as drafted, established a time sehiedule for production,
In the United States, third-place mention of the strategic foree
was apparently taken to mean that it was thivd in order of relative
unportanee. s o consequence of this interpretation, officials did
not treat bombers as a part of the munediate mannfacturing pro-
crant, and the composition of the Air Service with the AKLY in
Prance was modified accordingly.#!

British expericenee, nientioned above, had already supplicd ample
evidenee on the vital influence of the achievements or failures of
product:on in shaping air doctrine. The members of the Bolling
Mission were probubly unaware that the order of priovities inferved
from their report would have a profound influence upon the histori-
cal evolution of aerial doctrine. The opinions of the individual

300 Gorrell, “What, No Adrplanes?” See also Gorrell testimony, eited above, p.
S2onut,

AL Photostat of sToned copy, Coll RUOCL Balling to Chict Sipant Offieer, 15 Ang
1717, NALBADP Hist Box o, 3408 Bolling Keporte A cable regarding the miveratt
sebections meationed in this veport had been sent to the ULS0at the end of July 1917,
T Aus
w portion of the cable was vepeated. See also €0 1L Haoches to the Attorney
Cioneral, 2% (e 1008 hereafter cited as Huches Report, wiich contains sipnificant

parently there woas come confusion in decoding ar transtaission, tar on

portions of the Bolling mieasgzes The Huorhes ceport was widely reprinted at the
tiae it first appeared, The versien eited in this study appears in Jfutomotive In-
cutice, The (tutonmobile, 34, No. 18 (31 Octl 1918, 745 ff.
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PLANNING 57

members of the mission, expressed in correspondence apart from
the formal report, show that they had a stronger appreciation of
the strategic role of air power than their report would suggest.
Specifically, Colonel Bolling wrote of his conviction that both the
French and the British had overemphasized fighters at the exper<e
of bombers. By contrast Italian experience gave substantial proof
of the profitable results to be derived from a strategic bombing
force.

Iu the brief time available the Bolling Mission had not tried to
cvaduate all the factors entering into the success of Italian bomn-
bardment: the absenee of effective Austrian opposition was one
clement to be considered, the carly success of Ttahian manufacturers
in producing a large number of hombers another. Whatever the
{actors may have been, the scope of Italian bombing operations

- £

' £ impressed the members of the mission. These operations along with
, the opinions of the British Air Board and the Trench General
: St combined to induce Colonel Bolling to favor bombing air-
L . eraft over the other functional types. Sometime after the report

from the mission had gone to Washington, Colonel Bolling wrote
to thie man responsible for aireraft production in the United States:
*[ cannot strongly enough express my concurrence in your view
that our great effort should be directed toward an enormous
craitity production of bombing machines both for day and
nioht.” 3 This view of air power was certainly a great deal stronger
thiaa that expressed in the formal report of the Bolling Mission,
giving eredence to the thought that the members of the mission
did not intend to give lowest priority to the independent bombing
force. But the lancuage of the report certainly seems to favor
the opposite view when it says that the bombing units would be
formed from “forces in excess of the tactical requirements” of
the ground armies. Production had already been delayed five
months while waiting for a do ision regarding types. It must
therefore have been apparent that the creation of an independent
Lowbing force would suffer a critical delay if it also had to wait
until the requirements for the ground forces could be met.

In view of the generally uncrystallized state of air doctrine in
the United States except insofar as a policy had been read into
Rilot’s message, a large element of responsibility for the formula-
Hion of doctrine appears to fall upon the Bolling Mission. The
tiembers of the mission were responsible not only for their technical
decisions but for their decisions on acrial doctrine as well, even if

., oo
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' ; 22, Bolling to Coffin, 15 Oct. 1917, cited above, p. 55 n. 28,
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the Intter were nnplicit, incidental, or unintentional. Nonetheless,
in ahing an assessment of the mission it should be noted that
roprosentatives of the Allied armies and of General Pershing’s
ol it inowith the Bolling group on the deliberations leading to
the o'cetion of types cabled to Washington. The mission’s interim
vepovts aned the correspondence of individual members give evi-
(e on thenr opitons when not influenced by the presence of staff
ciitcer s of the Allies and of the AWE. The great detail with which
Colonel Bolling reported opintons at vartance with the implicit pri-
crod s ostablishied i the formal report of the mission gives some
wor bt to the suspicion that the members of the Bolling group
wanted to cinphasize the doctrine of the independent bombing foree
rezadloss of the officiad declaration in their report.

Avearly as 29 June 1917, shortly after the mission first arrived
e Bondon, Colonel Bolling reported at length on the views of Gen.
sir Daovid Henderson et the British Air Board. In a comprelicnsive
discussian of the problem of acrial doetrine confronting the Umited
States, Generad Henderson urged Colonel Bolling to abandon the
sttempt to regard aviadion as a thalaneed arm™ estabhished entirely
i proportiom to the nuber of troops i the ground forces: The
roneral divided aviation into three categories: serviee or observa-
tion aviation. tiohter aviation, and hombardment aviation. He he-
lieved that airerart for observation should be procured on a troop
basis - so muany aireraft to serve so many troops. Fighters, the
cenerad felty should be proenred in quantities great enough to
drive the enemy out of the air, preferably a three-to-one numerical
superiority. General Henderson considered hombers in an entirely
ditferent Lieht

Over and above the avmy machines and the fighters, there
must be on hand a maximum number of airplanes that a
country 1s able to produce to use against the enemy m
bombaiding him out of his position and cutting off his com-
munications and destroying his sources of supply.

I'n the light of the subsequent lack of interest in the strategic air
arni, this statement of doetrine is the more noteworthy for its
clarity as well us for the early date at which it was expressed. The
final phrase extended the vista of air power well beyond the range
cenerdly prevatling in military civeles. The opinion is noteworthy
for another reason as well: the man who expressed this view was
wueneral otficer a representative of the British army. He concluded
Ins plea to Colonel Bolling emphatically, saying, “The greater

A
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the number of bombarding machines, properly protected from at-
tack of enemy machines, the shorter will be the duration of the
“.Ill-"‘ R

In the absence of an arbitrary directive from Washington, the
Bolling Mission was nmiore or less free to shape air doctrine by the
nature of its technical decisions and the emphasis of the implica-
tions for policy included in its reports to the United States. Never-
theless, despite the apparent attempts of individual members
within the mission to influence the concept of the role of the acrial
weaponu as formulated in the United States, there appears to have
been little change in the composition of the Air Service formally
approved by the General Staft in June 1917,

The weight of the formal Bolling report with its concurrences
by the staif of the ARF, as contrasted to the interim reports and
letters of individual members of the mission, may have led to a de-
cision i Wishington to aceept the composition of the force
formulated by the Joint Army-Navy Techniead Board as essen-
fally sound. On the other hand, it may equally well be that once

ey

e an werinl doctrine was formulated, albeit by mmplication, concern-
3 . L . . - R .
e the composition of the foree plamed for the Aiv Serviee of
- the AE, officials in the Sigual Covps were unwilling to make any
. = 5
3 chanues despite additional information from abrowud. Once pro-

duction was beann, drastic alterations in policy would mean fur-
thor ~erious delays, Moreover, in presenting a new program to the
General Stadl for approval, there was some dauger that the op-
posttion expressed carlier by the stadl might on a sceond occasion

Rt e g

preene mare formidable. This was especially so sinee the heetie furor
which badd prevailed at headquarters in Washington during the
first few weeks of the war had smnewhat subsided.

The Bolling Mission had a remarkalle opportunity to shape the
content of and give divection to the doctrine of air power 1 the
United States, To say that the mission failed to inake the most
of this opportunity is to cast no diseredit upon the mdividuals in
the group., Their assiened ohjective was to determine the best pos-
sibile types of aireradt for production in the United States. The
Brission: accomplished this objective. At the meeting of 81 July
1917 the Bolling sroup scleeted four major types of Allied air-
craft for use by the AR They designated the British Dellavi-

Vi Ched in U The Bollineg Acronaotion] Commission,”™ study and research data

connpnied for Nolo el vy st VSOV g, NA,WW l‘(lr;:n. tecords, ALS.
1Lt Records Box o0 Gorrell's rotrospective antention in 1941 that the Briti-h in
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[ ] . ot bond revon enaded aozdost howbiers s o but Hitthe value™ is not supported by
P ,'1 L ovidenee o 1917, fueluding his own reports, See above, p. 32 n. 24, p. 56 n. 30,
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land, the DH-4, as the best aircraft for obscrvation and day-
hombing available for quantity production; as fighters they chose
the British Bristol and the French SPAD, and the Italian Caproni
was singled out to serve as a long-range night-homber 34

Since there is no question of the integrity of the individuals in-
volved, it may reasonably be assumed that they based their selec-
tions of aircraft on the best available technical and tactical data.
IHow difficult it sometimes was to obtain such objective evidence
will be shown in a subsequent chapter. But in this instance the
decision to rely upon the British for three of the major types is
attributable to several factors extrancous to effectiveness in com-
bat or technical considerations. When the Bolling Mission arrived
in London, the whole question of proprictary interests was at fever
pitch. Allicd manufacturers’ agents had offered to license indi-
vidual concerns in the United States at substantial fees. The War
Department as the ultimate purchaser decided to deny all such
payments i principle and to deal directly with the Allied govern-
ments. As soon as the Bolling negotiations began, the British
governnient expedited the selection of types by sayving in sub-
stance: we shall talk production now; let royalties wait until after
the war. The French, on the other haud, insisted on working out
the details of pavment before initiating the production which
would help win their war for survival.®?

While the question of rovalties probably contributed something
to the mission®s decision, there were some less tangible influences.
According to the testimony of one military observer commenting
on conditions in France immediately following the Bolling Ms-
sion’s report, aireraft production was “terribly demoralized.” Of-
ficers from the United States were reported as believing, possibly
erroncously, that some individuad manufacturers exereised so much
political power in the Chamber of Deputies that they could deter-
mine the sclection of aircraft for the IFrench arviny. This lack of
“orip at the top,” which was expressed during the latter part
of 1917 in idle aireraft factories ory, even worse, n production
of obsolete types, must be taken into consideration when weighing

B Testimony of Col, Ko S, Gorrell, Waor Lrpenditures, House Hearings, 66 Cong.
I Sews, Serial 2, PG, 4 Aug 1919, pp. 2110 T Goreell, The Moasure of Ameried’s
World War deronautical Efort; vl Sweetser, The dmerican e Serviee, po 1L
The complete relianee of the United States apon the Allied aireraft types selected
Py the Bolling Mission belies Llovd George's charge that manutacturers in the U.S.
refused to accept Adlied desirns sinee this wonld hove been a retlection on Ainerican
Sinventiveness” See David Llovd George, War Memaoirs (6 volscy Boston, Tittle,
Forown, 1930 30, 50 151 See also Huches Repert, 23 Octy 1918, p. 75012,

530 See Gorredl Testimony, p 211 eited above, no 34
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1
. the clements involved in the decisions of the Bolling group.’s ]

T'he reports of the Bolling Mission did not elaborate or explain
in detail all the elements contributing to the decisions on design.
There was little time for explanations. Only 35 days elapsed be-
tween the day the mission reached England and the date of the final
report. During that period, members of the mission visited fac-
tories, conferred with military leaders, and studied sample aircraft
in three different nations. When the decisions of the meeting in
July finally were made, the mission had completed its assignment.
I'ts members did not return directly to the United States, but ap-
plicd themselves individually to some of the many other tasks which
were everywhere erying to be done in preparation for the arrival of
the creat hordes of soldiers from across the Atlantic.3?

Officials in the United States generally assumed that the report
received from the Bolling Mission would unleash the productive
capacity of the nation to create acrial flotillas capable of sweeping
the Germans from the skies. But during the spring and summer
of 1917 the militarvy authorities directed no effort toward establish-
ing an effective organization to continue making the decisions
beoun by the Bolling Mission. Here is evidence of their failure to
appreciate at that time the dynamic nature of aircraft design.
I'veezing design at one point for any prolonged length of time
would resu' in producing obsolete aireraft, a liability in combat.
Wlhen the Bolling decisions were made this was not fully under-
stood 1f, as 1s doubtful, it was recognized at all. The realities of
combat were to drive the point home all too clearly.

At the end of July the Bolling Mission with the unanimous vote
of w1l the Allies selected the French SPAD as one of the two best
available fizhters in Burope. During the second battle of Verdun
in Augcust 1917, enemy innovations made the SPAD obsolete. Be-
ciot ¢ of delays on the part of the French authorities, the sample
SPAD which the Bolling Mission had ordered as the starting point
for the production of fighters in the United States had not left
France at the time it became obsolete.*® And this instance was by
no mcans an isolated one. Less than 48 hours after the Dutch air-

Lo Transeript of testimony, Col. 8. D, Waldon before special meeting of the Air-
coaft Bonrd, 8 Feb 1918, N A, BAP Executive Office Files, Box 65, 334.8 Aircraft
Eoordl The BAP Executive Office Files are hereafter eited as BAP Fxec.

The Bolling Mivsion formally dissolved 31 July 1917, and the members worked

o
i

it pendently thereafter, The Linguage of one report made on 4 Sept. 1917 does
o de, however, that it was compiled by more than one menber. See NA, BAP
Pt Bos 21, 1520 Caproni History,

S~ Gorrell, *What, No Adrplanes®' See also Copy, Coll S0 Do Walden to Maj.
S, Martin, 5 Sept. 1917, NA, BADP Hist. Box 25, $52.1 SPAD file.
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craft designer Anthony Fokker first saw the principle of propeller
deflector plates on a captured French aircraft, he worked out
his subsequently famous synchronous interrupter-gear for fiving
machine guns through a propeller are. While it is obvious that
this device required somewhat more time to put into production
than to conceive inttially, the implication of a rapid flux in design
s self evident, ™

By the end of the summer of 1917 Colonel Bolling had come to
recocnize the nmportance of changes in desien as a factor in main-
tunine superiority i the air. ITe felt that the Freneh and British
hadd s decided advantage over the United States in their proximity
to the fichting front. Changes evolved in actual combat conld he
Furried home and introduced as modifications on aiveraft under
corstruction, all within amatter of hours or days. To do the same
tor the United States involved delays of weeks and even months,
The SPAD may have been in Colonel Bolling®s mind when he sub-
sequently wrote, *The whole complexion of the air situation may
be scud literally, and without exaggeration, to be capable of change
overmight, due to some improved design .. 2740 Thus the colone]
cecognived the importance of changes m design but failed to offer
any specitie recommendations concerning ways and means of meet-
ine the ~situation.

Licutenant Colonel Viegmius I, Clark, one of the two acro-
navtical engineer.in the Bolling Mission, also saw the constant and
rapid changes e the design of adreraft on the front in Furope.
Yty like Colonel Bolling, he gave little indication that he ap-
preciated the need for a system which would keep aireraft on the
production hine in pace with changes in design at the front. Before
returning to the United States to assume a responsible position in
the army's organization for aireraft engimecring, the colonel re-
ported the conclusions he had reached after studying the problem
of the aertal weapon in Furope: =1 believe that probably the most
important influence on the conduet of war is the group of men
Eeld responsible for decidine which types will he built and supplied
to the forees in the field.” #!

200 AL Gl Fokker and B Goubld, Fiying Dutehman (New York, Henry Holt,
Tosli, ehiope N pascdm, espe po 1245 and Co Gl Greyy The History of Combat fir-
prancs (Northfield, Vi, Norwich Univerdity, 1900, p. 6.

L Bolling message of 1 Septs BT guoted in AL B Grege, “History of the Cap
roni Biploe, 1o, BAP st Box 21, 1521 Caproni History,

to Lt Coll VUL Clark, “Fina! Repert on the Present Status of Military Air-
“YJ”"R aaone the Western Battlefront of ]‘:uru[l('," 12 St'lil. 1917, NA, BAD 1ist,
Bex 2o 4520 Adrplanes along the Western roct,
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Colonel Clark saw the problem as a selection of types to be fol-
lowed by production. His recommendations as to the method of
making this selection confirm the suspicion that in his conception
of the problem he visualized the choice as a single act rather than
the first of a long series of decisions, each concerning a change n
desion necessary to keep pace with the enemy. T'he group of men
responsible for making decisions as to types of wireraft should in-
clude, Colonel Clark helieved, individuals representing a variety of
points of view in such fiekds as operations in combat, maintenance
at the front, desion of aireraft, engineering and manafacturing.
This attitude showed that Colonel Clark expected decisions to he
made usine information based on a wide range of activities, but
the information was to come from the past experience of the men
mehing the decisions vather than from any continuing system for
the orderly accumulation of data.

subscquent events were to demonstrate the futility of relyving
upon “esperience’ pather than continuously accumulating data
from cvery quarter as a basis for decisions coneerning changes n
the desivn of adreraft. At the end of 1917 there were few 1 author-
ity who appreciated this principle, and the Bolling Mission broke
up. leaving behind it no more than a rudimentary organization
to perform the function of gathering information (about enemy
d-vlopments, new tactieal applications, problems of maintenance,
possible exploitation of advances in science and capabilities of
prodnetion) and the function of waking decisions (initial selection

of new tvpes, introduction of changes in design, modifications, and
sl matters), During the renining months of the war there
araduadly emerged an inereasingly elear conception of the situa-
tion faced. s the problem found definition, organizations were
miprovised to meet the need.
The coning of war found the United States lacking in two cle-
ments essenfial to the suecessful exploitation of the acrial weapon:
X ) adoctrine or statement of the mission expected of the acrial weapon
§ e and w knowledge of the speeifie types of aireraft required to imple-
p - ment that mission. Ior good or ill, a doctrine was formulated from
. @ the misinterpretation of Ribot’s eable and the obiter dictum of
[ the- Bolling reports. By the end of 1917 the necessary decisions as
[ to tvpes had been made, and manufacturers in the United States
d were ariots ~tages of preliminary planning for large-seale pro-
b’ ll!l(flun,
9 . - . . .
At othe end of 1917 the problem of mass-producing airceraft
J o L
i i it sean to have beens half mastered. Actually the obstacles to
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64 IDEAS AND WEAPONS

production were only beginning to appear. Design of aireraft was
not only unstable but far less static than the design of any other
weapon military men had ever before encountered. Only slowly did
the officials responsible for manufacturing aircraft in the United
States come to recognize that the dynamic nature of design in the
field of aeronautics imposed unusual difficulties on production. To
overcome these obstacles would require an organization to assemble
information and an organization to make decisions. Until these
organizations could be contrived, General Pershing’s armies
marclied without adequate air cover, and no American bombers
threatened German mdustries.
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Chapter IV. Organization for Decision

Ox tue vlentixe front the opposing air forces struggling for
supremacy introduced innovations almost daily. Some, like the
Pokker synehronizing gear, resulted in revolutionary changes.
Others merely inereased the margin of performance, giving one
side or another the advantage in speed, rate of climb, ceiling, range,
pey-luad, or some other such performance characteristic. The
course of technological advance was never a straight line; the
process was a continual series of trials and errors. When one side
appeared on the front with an aireraft of superior characteristics,
the other had to devise design changes in both existing production
models and experimental aireraft for effective countermeasures.
Iach change in design involved a decision. Each decision, based
on the best information available, was a gamble that the design or
alteration selected would prove to be one which, in happy conjunc-
tion with other such selections, would yield an aircraft superior to
that of the enemy.

The agency charged with making decisions regarding design
and vroduction of air weapons during World War I was certain to
carry a heavy hurden of responsibility for the success or failure

_,, ,4

:F . . N . »

& of wireraft at the front. And no matter what form this agency might
N - . . . .
Y assunie, to ensure the production of superior aircraft would require

an adiministrative mechanism skillfully devised to perform a com-
plex series of differentiated functions. During 1917 and 1918 such
a decision-making organization did evolve. But, in order to under-

b »
. ’ stand the evolution of this organization, a general knowledge of
r_. h the over-all administrative structure for aviation in the United
& States iy indispensable ; and before any further attempt is made to
1 N
aralyze the decision-making problem it is necessary to digress
! ‘E A somewhat to review the wartime relationship between the Signal
! .,; ] Corps and several independent governmental agencies directing
% . .
] ° ttie production of aireraft,
[ When the United States entered the war in Europe, two factors
- cotaplicated the problem of developing a force for acrial combat.
)
}
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66 IDEAS AND WEAPONS Y

First, the existing organization within the Signal Corps was far ]
too small and inexperienced to cope with the many difficultics sud-
denly confronting it s and second, independent ageneies outside the

corps were already performing some of the functions mvolved in ]

expansion. Thus from the outhreak of war the Siznal Corps faced ]

not only a stagocering problem of expansion hut also the necessity
of accepting responsibility for the activitios of ageneies over which
. . . . A . . .

it had dittle or no control, An apprecration ot this situation goes

i
O

5
P toward explaining, if not excustne, the failures which bhghted ‘
the aviation program thronsheut the war. -11

The Aviation Scetion of the Sional Corps in the carly months )
of 1917 consisted of a fow dozen prlots. mostly in the field, and a j
mere handful of staft oflicers stationed in Washinaton. Upon this
tiny group in the eapital foll the entire burden of planning the
avition progran of the nation. Sinee this small stadt wes obviously
fairly overwhelmed with the task of planning for airfields, person-

neland fraining ws well as with the myriad other details of the ]
cuterprise it is not surprising that leadership i the matter of 1
production fell iuto other hands - at first, those of the National )
Advisory Committee for Aeronautios (NACA). ]

Congress created the NACA in Mareh 1915 to promote the 3
crowth of aviation in the United States, Ts present-day function ]
nikes it the nation’s leading organization for fundanmental research "

i acrody namics, but at the time of its ereation, i the form of a 3
vider ot abappropriations Bith, the N ACA was but Bitle more ]
tHian its title niplies, an advisory organization. Its powers and
fuictions were sufficiently broad and vague to allow participation §

inalmo-t any aspeet of the development of aviation.? 3

When war approached, officials of the NACA showed com-

nendable mitiative in obtaining statisties on production from air- ‘

cratt and engine manutucturers to use as a basis for planning. In y

the absence of any large-scale, comprehensive survey by the Signal

Corps the NACA statisties on production were invaluable as a o

poiut of departure for all subisequent procurement. Laudable as !

thisdisplay of mitiative mev liovee heen, it undoubtedly contributed ]

to the eleavage which Lter developed between production and op-
crations. The NACA was legadly responsible to no one but the
President and quite beyond effeetive control by the Signal Corps.?

Vobor areveding amalysis of the NACA in relation to the development of mili-
Parsaivera™ wee VAR Historied Study Noo 30 *Materiel Re-earch and Develop-
ertin the Army \dir Nrmg D004 1095, Nov. Tod6, AN Archive.

ot b’ Recort of the Nationd SBdvisory Comdttee for Aeronautics
(Woshinston, GOy Wiy, pp o9 2
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ORGANIZATION FOR DECISION 67 d
Soon after the declaration of war the rather informal activities
of the NACA in planning for production were supplemented by a 1
somewhat more formal but nonetheless “advisory” greup. In May
1917 the National Defense Council, itself an ud\m)n organiza-
tion, established an Aiveraft Production Board charged with co- 1
ordinating the designs for army and navy aircraft and engines
in addition to cooperating with the military services to remedy b
ditficulties in production. The Aireraft Production Board, led by 1
. . Coflin, an exceutive from the automotive industry, picked up A
where the NACA group left off in an effort to rationalize the prob- -
lem of wireraft production. The board, like the NACA group
before ity was statfed with civilians whose only authoritative chan-
nel of connmand to the Signal Corps lay through the Seeretary of )
Warld
The Alreraft Production Board recognized that eflicient mass-
production of aiveraft weuld require standardization wherever pos- J
sible. Standardization implied prior agreement between the army 3
and the navy as to the types of aiveraft to he produced. Therefore, ]
the Jomt Army-Navy Technieal Board, deseribed m an carlier
chaptery was formed in May 1917 to achieve this agreement. The ..1
technical board, supposedly representing some of the best qualified ]
aviators in the two services, was originally charged with sclecting 1
tyvoes of aireraft and making sure that designs were coordinated

Ty T r St AR v W ST A A A B B S Boe i R e ol | N . et bl v,
R AN . - - - :

aaid common specifications drawn up. This function gave the tech-
1ieal board final control over the effectiveness of areraft sent to
the front, hut the board was dirvectly responsible to the secretaries

of War and Navy rathier than to the Signal Corps. ]
The Defense Aet of 1916 endowed the Chief Signal Officer with ]
responsihility for the development of aviation for the army, but 3
i wartime the chicef found that he was dependent upon organi- A
4

zation~ outside the scope of his authority . This situation dev clopcd
from the failure of the Signal Corps to take the mitiative in or-
canizing to meet the exigeneies of the national erisis.

LoPhe Nireeaft Production Board,™ Procoedings of the Adcad. of Pol. Sei, 7,
Nooot (Febo 1918y, t0h The Adreraft Production Board was established by a
resolution of the National Defense Couneil, 16 May 1917, See also AL Sweetser,
The dwerican Lir Service (New York, Do Appleton, 1919y, chap. i, for a brief
deseription of the board, There is no esisting definitive study of the board, bat see
tyvpeeript, “History of the Burean of Aireraft Production,” 1919, Wright Field
it Otice File See also WO F. Willouzshby, (Jovernment Orvganizalion in War Time
and Afor (New York, Do Appleton, 1919, pp. 331 5,

t. National Defense Aety 39 Stat. 166, Sect. 13, 3 June 1916, The NACA fnnual
Lopart 1017, ppe 16-17, aceepts full responsibility for originating the plio to put
production under an agency outside the War Department.
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68 IDEAS AND WEAPQONS

After five months of war, during which time responsibility for
the program had remained uncertain and divided among several
agencles, the Chief Signal Officer formed an Equipment Division
as one of the operating orgauizations of the Aviation Section. This
new division was to unify and coordinate the several organizations
then rather loosely related in the program of aireraft procurcment.
To this end a member of the Aireraft Production Bourd was com-
missioned and transferred to Lead the new establishinent. Far from
umfying the organizations already in existence, however, ereation
ot the Fquipment Division only mereased the diversity of author-
ity nstead of passing into extinetion the Aireraft Production
Board continued to operate with diminished functions. Finally, in
October 1917 Congress regularized the position of the Airer:ft
Prodiiction Board by redesignating it the Aireraft Board and
civing it the power to advise the army and navy on matters of pro-
duction. While this board enjoyed a greater legal authorization
than 1ts predecessor, the Congressional action had done little to
uni® control of the program.

Without an effeetive organization for making decisions, produe-
tion of aireraft on alarge scale fauled to materialize. The promised
~«uaudrons which were to bring the Allies unquestioned superiority
in the aar were nowhere to be found. In fact, during the first three
months of 1918, production could scarcely be said to have begun,
let alone to Liave attained the goais established.

Tins shocking situation provoked a series of investigations, in-
cluding one by a Senate committee and another by agents of the
Department of Justice, which subjected the fatlures of the pro-
gram to widespread popular eriticism and led to important reor-
ganizations.® A preliminary, half-measure reform in April which
grouped the aviation activities of the Signal Corps under a single,
seniautonomous head reporting to the Chiet Signal Otlicer failed
to achivve effeetive unttication of command. During the following
month President Wilson used the emergeney powers granted him
under the Overman Act and authorized a completely new establish-
ment for aviation.

The President’s Execut.re Order of 20 May 1918 created two
separate organizations to carry out the wartime program. As an
initial step, the President removed the Signal Corps from all fur-

5 For an anclveis of the several aireraft investigations, see T, AL Beck, "ln-

veet st and dita compiled in o preparation of ctady, Septs 1al, N, BAD
it Box S,005805 Iecestipntions, Geeneral.
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CGROANIZATION FOR DECISION 69

thor participation in the aviation program.® In spite of the many
dutficulties that had been encountered as a result of the lack of cen-
tralized control over the program President Wilson’s executive or-
der still did not unify production and operations under one head.
Apparently the tradition or practice of separate control over pro-
Jdaetion on the one hand and operations on the other proved too
~rorer to break down. In place of a centralized ageney within the
War Department for all functions of aviation, the President
croted two coequad agencies. The Division of Military Acronauties
(13AY under a military head, assuned responsihnlity for person-
iely tradning, and requirements; the Bureau of Aireraft Produce-
Son (BAP), under a civilian head, dealt with the problems of
production.

The reorganization of May 1918 sim-lified the problem of
controlling the program for aviation, but simplification did not
mean solution. The opposing halves con?  ued to find it ditficult to
re~obve their opposite interests until late in August 1918 when
President Wilson appointed the civilian head of BAP as a Second
Asistant Seeretary of War and designated him Divector of the
Air Serviee to supervise both BAP and DMAL Although this step
Lewl an iportant bearing upon the postwar organizetion of the
ddr a1t canie too late to have any read unifying effect duving the
v The man chosen to il the position, J. D. Ryan of Anaconda
Copper. spent the larger part of his incumbeney traveling in
Foovope to familinvize himself with the situntion there, The Arna-
e and the end of the war came before he could effect substantial
eorcanizations.

Whatever swines in administrative overhead and elimination
of duplicate functions may have been accomplished by the re-
oroanizations of May, the ereation of two mutually independent
bureaus did nothing o improve or simplify the problems involved
in the seleetion of aireraft. The new bureaus had no sooner been
e~lablished than conflicts occurred over decisions on designs. The
directives of the new bureaus purposely left this point vague so
that the proper division of technical decisions might evolve from
experience.” After a year of war it would appear to have been

to Bevort of Chicf Signal Officer and Report of Bureau of Nireraft Production,
S B parte of the War Departmont, 1918, 1, 1075, 1407, See also AA Y Historical

St Noo 23, “Orgsnication of Military Aeronautics; 1907-1935," p. 42, 1944, AAF
A hve

T Gerort of Dircetor of Military Aeronautics, Annual Reports of the War De-
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rather late to delay any further the determination of this most
critical policy of the whole progran.

I'he War Department recognized that the problem of responsi-
Liitt v for the selection of types of aireraft was of the utmost -
portaace. In fact, the annual report of the Director of Military
Aeroraatios in 1918 <ingled out this question for speeial discus-

LR PN

An carly defeet liscovered in the reovgumzation developed
when tiere appearad to he iadequate Tiaison between the
Burcan of Aiveraft Production and the Division of Mili-
frory Aeronaeitios. One was responsible for the production
of wivplanes, the other for theiv operation and nalitary effi-
cleneyv. The method of selecting oty pe to put into produe-
Fion aand the tinal decision whethier any airplane produced
was suttable for s military parpose or not, was undeter-
mined. The situadion of two ets of officials with equal au-
thovity in Loy vespective fickds of action, reither responsi-
Dleto e other, ot onee demonstrated that veither could be
Leld for the gind production of an aceeptable airplane for
the front.”

Nobuntil siv montis aftor the United states entered the war did
anorderiy ethod for cathiorizing changes indesign appear man-
ditory to the military officials, and when they finally recognized
s pecessity, the need for asolution fed beconte urgent. Remedial
action of & pernanent character was imperative if manufacturers
in the United States were to avord turning out obsolete aireraft
which were worse than useles. at the front. A series of wrong de-
¢isions about aireraft design might coneeivably result in a loss of
stuperiority in the air suflicient to lose the war. Nonetaeless, the
action taken was hastvoexpedient, and haphazard at best. Lixisting
organizations, cach established for other purposes, were turned to
taskhs tor which they were unsmtad. Among the most important of
these orcanizations was the Joint Arny-Navy Technical Board.

The hosrd, estahlished orictnally to make final decisions as to
tvpes of aiverafi and to coordinate the programs of the army and
the vy, was supposedly endowed with authority heeanse it re-
ported divect!y to the fwo seeretaries But gradually it heeame ap-
parent that “authority™ was no substitute for full information.
Lo Nt 1917 Gereerad Pershinge bad eabled from Franee that de-
ciotoms of Ui Joint Arov-Navy Toomieal Bowrd regarding types

SoHhE L 1asy pelling Sehty sl ered o contorm with proseat-day usigze.
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The Use and Misuse of the Joint Army-Navy
T'echnical Board

(JANTD)

War DrpvarRTMENT

NAavy DEPARTMENT

[Sr«‘r--l.xrv of \\'uq ‘J\\lﬂ LSL‘CI‘(‘tlll‘y of N“ﬁﬂ

Moy
157 Signad Corps Naval Aviation
Seeretury of War| ssth-eeee aememnsesanifne L‘}t'crctary of N“‘i]
-
Iy Burean of Division of Naval Aviation
1005 Atlreraft Military
Production| | Aeronautics
|J.\ NTD
Seeretary of War l.l.'\ N'l‘li' [ﬁevrf‘tar}' of Nuvﬂ
Seeond Assistant
Nov, Seerctary of War
Jie0s Dircetor, Air Service

Bureau of Division of
Alreraft

Produaction

Military
Acronautics

Comparatee divgram ghocing the JANTE in three stages of its existence: first as

¥ a deign eourdination baard for the army and navy; later as a production co-
- # ordacdion Loard beticeon the BAP and the DM .1 ; and finally as a general technical
[ I -
. Ledsorcagreney for the army and navy air arms,
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of aireraft “should not be considered against our recommendation
as we believe that direct contact hereis essential . . . ® Thus un-
dermined, the position of the Joint Army-Navy Technical Board
deteriorated steadily throughout the first half of 1918. The decline
re-ulted in podt from want of information and in part from the
_ronth of other agencies better equipped to fulfill the decision-
meking function. The activities of the board during June 1918
anply illustrate just how far these two factors had gone in under-
mining the ageney.

When the Chief of the Air Serviee, AETY, demanded superior
aiveraft in June 1918 to replace the unsatisfactory types being
produced in the United States, the board proposed to send an en-
cincering nission across the Atlantie for data on the designs sought
by the ALEF The Director of Military Acronautics agreed to
{is proposal, sinee the Air Service “obviously™ would be *at a
cread disulvantage™ if required to fight with inferior aireraft. The
~ceretary of War rejected this double plea, beeause, as he noted,
o e of Adreraft Production appeared to have the problem
of e e decistons on designs Vor adreraft well in hand. 't Oflicials
tcbioge o prodietion, it would seem, were determining the types
ot averatt sent to the AEF. The board, supposedly empowered to
vohe finad decisiens, found its authority gone.

The most revealing indication of the deeline of the Joint Army-
Nioy Technical Board soon followed. Secretary of War Baker,
whoa littie over a vear earlier had ereated the hoard in conjunction
with the Seeretary of the Navy, now replied to a memorandum
from the Chicf of Stadl, I do not know what the Joint Army-Navy
Technieal o0 0 Board is . . 2" 2 If the board had once held au-

SoCopns Pershing onble Noo 900 1T August 1917, NA, BAP Hist. Box 20, 452.1
Prical Nirerat, Perslung's specific mention of the JANTB decisions belies the
<odotr o twar authors who redoce the JANTB to an advisory organization,

Too Jount Vrny Navy Technieal Board to Secretary of War, 8 June 1918, AFCE,
2T Ay Noew Jaeint Boards, Phe alteration in function and deeline inim
portarce ntered by the JANTE dre shown in two pastwar publications which re-
Sect the bard’ status at the war's end and neglect its carlier role: The General
Sty Plans Diden Histarieal Branch, Monograph Noo 3, o Handlbook of Feo-
weo i Aucueios of the War oof fr (Washington, GPO, 1918), p. 19, pives the
JANTH stvure “in adiisory enpacity only ™ Willonghby, Governne ut Orgoniza-
tondn W [fone oond P ter po 331 Hmits the JANTE even more seriously, errone-
vy reporting that it Mnever phined any o controlling port in the formulation or
exe oen of an ceeradt peocran”™ Sometimes DANTB s referred to as the Joint
Nren Ny echiiond dfircraf Bonrd,

Lo biest geds Yo correspondenee inons U5 oabove, Adjutant General’s Office to
JANTLL 8 Tty 1905 0see oy Mevon Direetor of Military Aeronautics to Chief of
Stods 2 cdune POse VPO 2007 Nreae N v Jdaint Boards.

P20 vt of Ware to Chief o =T, 15 June 1918, AFCLE, 3547 Army-Navy
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thority because of its close contact with the secretaries, that prox-
imity now appeared to be somewhat diminished. In actual fact the
board had not so much lost authority as shifted its function.
Created to coordinate decisions on design for the army and navy,
the board had been pressed into an entirely different role. The tug
of war which made an authoritative reaching of decisions so neces-
sary was not between the arimy and the navy but rather between the
oflicials controlling production of aireraft as against the officials
controlling the use of aireraft in combat. While the officials govern-
ing production (BAP) strove to turn out aireraft in quantity,
those in charge of operations (DMLA) were coneerned with quality,
that is, aireraft equal or superior to those of the eneny.

AMember-hip on the Joint Army-Navy Technical Board repre-
sented the army and navy rather than production and operations.
The ineffectiveness of this representation gradually dawned on the
officials who were hampered for want of authoritative deecisions
on desien, [uone instance, the board had attempted to cancel pro-
duction of the three obsolescent models of aireraft which happened
to Le precisely those upon which the BAP pinned most of its hopes
for record-breaking, lurge-seale manufacture. From the point of
view of the BAP, any decision to cut off production, even if in-
tended to prevent the manufacture of obsolete aireraft, was ap-
parently considered unthinkable. It was only by a *lucky chance,”
the Divector of Production reported, that the board had been
deterred from recomniending cancellation of the three models, and
by Jure 1918 he had come to believe that the BAP should have
representation on the board to “stop them putting through recom-
mendations having to do with production.” The Tanguage of this
connnent reflected the attitude of a typical production-minded of-
ficial toward agencies making qualitative alterations which -
pourel quantitative results. Adding BAP representatives to the
Foard might not have stopped the changes in design to the extent
expected by the BAP oflicials, but officers representing production
asowell as desion certainly would man the board more effectively
for the task tacing it than did the original wrmy-navy membership.
Production-minded representatives finally Jomed the Joint Army-
N:avy Technieal Board during July 1918,

T disenssions about the hoard during June and July led the
Direetor of Production to suggest that acontrol board be set up
ioenecdiadely under the divectors of DM and BAP to unite the two
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Ludves.™ Just how such a board would be any more effective than
the reconstituted Joint board he did not explain, but the suggestion
1~ an indication of the trial-and-errvor approach government of-
teids used in mecting problems of adininistrative organization
for producing aireraft. Iiqually revealing is the inplication that
the Gifferences pulling the DM and BAP apart could be resolved
by officiads representing the two groups. The emphasis seemed to
Le on the status of the individuals suggested for membership or a
reltance upon personalities rather than upon the administrative
soundness of the svstem. Sometime before, the Assistant Director
of Military Acronauties, Col. Ho L Arnold, had deserthed the
members of the Joint Army-Navy Technteal Board as “the only
practiealy theoretical and analvtieal men in the Army and
Navy . . 7 The members were, he said, men “especially qualified
to prss on all designs and types before they are put into produc-
tion.™ 1

The relianee on “quaditied™ individuals which had prompted the
formation of the Bolling Mission still prevailed in the middle of
1915, Noverthieless the futility of decisions made by boards not
constantly supplicd with 2 stream of information was fast becom-
it apparent. No matter how high ranking or well qualified mem-
Bers of o board might bey it they Taeked a tlow of up-to-date n-
formedion from the front as well as from industry their decisions
waould run the visk of being sterile. That is what b wppened to the
Joint Ay \.x\‘\ Board., By the time the war entered its final
month the hosad Tound itself superseded by better mformed and
better oraanized acencies within the DMA and BAP. The mem-
The War Department rejected this move
ot expeetadion that the hoard would provide a useful adminis-
Joint consideration of aireraft matters in whach
Poth .. 0 of the Serviees are interested.™ '

Thearencies of BAP wnd DM whieh a-aamed the joint board’s
tection ot decision ki e by rason of their greater effectivencess
Pood achioved this superiority over the JANTEB only gropimgly.
Soonadter the reorganization, the authorities of the coequal DM
and BAP < ov the dangeers inherent in the uncertaan nature of
thoo relationship which President Wikson's executive order left

Fors voted to dissolve,

trodive deviee for

oMW Reflze to WO O Potter, 13 June 1905 and JANTD to Seerclary of
Moomc b Tl oS AT O BT Armv Navy Joint Boards,

L Menoog vt Dhivector of At n-'.\' Aeronwt et Diveetor of Military Aero-
kool baiss ATCE ST Aoy Ny ot Boareds,

P WO Patter to OO WO NS L8 Sepds 100 aned reply, 11 Septy 1918, ATCL,
PHET Ay Navy Juoist Boards,
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Diagram of World War I Aircraft Production Control Agencies
Showing Variations in Channels of Command and Liaison
in Five Successive Phases

GOVERNMENT Wanr Navy
AGENCIES DEPARTMENT DEPARTMENT

NACA Secretary of War Sceretary of Navy
| |
March Signal Corps Naval Aviation

1017
Aviation Section

National <«—— Secretary of War Secretary of Navy
Defense Council | {
April 1917 Signal Corps Naval Aviation
to Aireraft
Oct. 1317 Production Aviation Section
Board

National <——» Secretary of War <= JANTD - Secrctary of Navy

Oct. 1517 Defense Council | |
to Signal Corps Naval Aviation
May 1318 Aircraft
Board Equipment Division

Secretary of War ]

May 1913 r ! 1 .

to Bureau of Aircraft Division of Military j
Aug. 1218 Production Acronautics

BAP «— JANTB —» DMA

Secrctary of War

Sccond Assistant Secretary of War

Aug. 1718 Dircctor of Air Scrvice )
{n l :
Nov., 1918 ( | !
Bureau of Aircraft Division of Military ‘
Production Acronnutics ‘

(BAP) (DMA)
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Y Aecronautics more than any other single problem. A bare six days
e after the reorganization of May had gone into effeet, Colonel

:j and suppliors (BAP) was madequate. e touched th core of the 4
;. problem in saying, “The Division of Military Acronauties must
'f”'?"’" control the determination of the design of the equipment with

' which it 1s to operate.™ ¢

To assign responsibility for design to the Division of Military
Aeronnutics in a formal directive was all very well, but to try to
function in line with that directive was quite another matter. Iach
,__15?1 mordel in production represented literally thousan s of technical
! fe:tures. Placing responsibility for design with DMA meant n
4 practice requiring its officials to decide among a series of possible
- variations for each one of the critical features comprising a given
% aireraft, Since the problem was unavoidably technical, solutions
G were devised by the engineers who put aireraft into production
kS rather than by officials who encountered the aireraft as a finished

76 IDEAS AND WEAPONS

undefined. Responsibility for results without authority to con-
trol the means could not fail to breed trouble, and this was borne
out in the conflict between the two organizations over the matter
of design changes. On the one hand, ofticers of the BAP, in their
anxicty to secure quantitics of aireraft, had shown a tendency to
favor stabilization of design, for it was primarily the high rate of
change which prevented the United States from sending large
sumbers of aireraft to Furope during the early months of 1918.
On the other haud, this unwillingness or inability of the authorities
controlling production to recognize how important it was to keep
the performanee of the army’s aiveraft superior to that of the
enemy by chanves i design troubled the Director of Military

Arnold, as Assistant Director of Military Aeronautics, expressed
this fear when he complained that coordination of users (DMLY

product. The experience of the industrial world was repeated in
the military establishment: technieal decisions tended to gravitate
into the hands of the engineers actually working on the project re-
grrdless of where responsibility was placed by divective.

During the months when the Equipment Division of the Sigaal
Corps was responsible for the development of aiveraft, there had
Leen two erencies within the division concerned with design. The
Nirplane Fagineering Department held vespansibility for develop-

15 Memree, A ot Divestor of Military Aeronagtios te Director af Milibay Aero-
Pt 6 T 10T g Sd i NAT e iead Sty Noc2poiSs See adso et
Sl i Ui DSt s Sennt Report Noc ooty B2 Cong 2 Sesv 22 Augn
PO readrn
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iz “new and advanced models,” and the Production Engineering
Department was respousible for expediting production, prepar-
g drawings, and putting into large-scale manufacture the de-
sigs onee they were perfected by the Airplane Lingineering De-
prartment.’™ But the production engineers began to make changes
it desion. At first the changes were minor ones introduced to speed
w~ctebly, but they gradually became more and more important
until the Production Engineering Department had, in the eyes of
the chief of the Airplane Engineering Department, actually seized
“control of airplane design itself.” ™ The ncident is interesting,
becawse it shows how decisions on design tended to concentrate in
the Lands of production engineers even where directives clearly
indicated the division of responsibility.

It the Equipment Division had had trouble in keeping decisions
on design ont of the hands of production engineers within its own
ovganization, 1t is clear that the problem was even more difficult
for the authorities of the DMA who were coequal with but never-
theless entively separate from the BADP. As long as the DMA tried
to reach decisions on the basis of the opinions which officers of its
Techinieal Seetion held regarding the designs submitted by the
BAP, the two agencies ran into many diticulties.? Colonel Arnold’s
insistence, 1 the fiest week after the reorganization took place,
on the necessity of having the DMA control designs underlined his
recognition of the nature of the problem and the need for a defini-
tion of responsibihities. Stilly a practical solution remiined to be
found.

Under the reorganization of 20 May 1918 the problem of final
authority for decisions respecting designs narrowed down more or
less to the problem of defining the relationship of a few subordinate
agencies within the two major and coequal branches, agencies such
as the Teelinical Seetion (DMA) and the Yngineering Section
(BADP). Representatives of the two organizations struggled all

17, Sipnal Corps, Fquip. Div,, General Memo No. 88, 18 March 1918, presented
as Fahibit Ain “Organizition and Operation of Bureau of Aireraft Production,”
2 Nug 1915 N A BATD Mice, Hist, Box 1, 0268 BAP.

IS Interview with Lt Coll VLB Clark, cited by J. AL Beek, “Investipations,” pp.
242 5, Septs 1910, NAL BAP Hist. Box 8, 3335 Investigations, General. As head of
crizineering Clark was certainly not entirely disinterested, of course, when he eritized
production attempts to nbsorh desien responsibility, See Capt, HLTL Blee, ©History
of © o Airplane Fosineering Division .07 15 Ang, 1919, Wright Field Hist.
Ot e Files,

1o Somee indication of the Technieal Scetion’™s conception of its responsibilities
atobont this pericd can be gathered from an organization chart of DY prepared
cometime before 27 Tale 1905 N A OCAS Box 170, Charts, DMA.
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during the first half of July to arrive at some aceeptuble working
wreangement, By the middle of the month the two parties had
o hied what they believed to be a satisfactory solution. "The Tech-
vt Section (DMA)Y and the Engineering Section (BAP) were
fooded inone place phystenlly, and the two organizations were
vraered toon port through asingle head. T few days this plan

covedunvorkables Just as cilieers inothe old Fquipent Division
of the Sianal Corps had learned, leaders of the DMA and BAP
A" covered anew tunt merely plicing the two contlicting acencies
vrder o heel would not eare the funetienad troubles Iviag elind
the eontlict,

Portun deiy tor the sueecs of areradt production this inin:d at

=i

tont ab ceoperation and worecment wees not witheut its bencfibs,
ey

A
e cane order whieh divectod ts

Teohraead wnd Fooime i
certions Lo report throvoh aconnen head mteadaced two other

chanzosin the esistinr o canrsadbions Fiesty it bdpract-d the Divees

Yorof Militory Aeronauties fo cstahisb ) destine Section which :
would poovide an ehlective bast, Tor decsions o the desions de-

veloped by enoineers of the BAP. Sceond, i established o central 3
mrornaadon weney teoprovide hoth the BAT and tie DM with ]
stornndtion on whineh to huse dectsion< = Phas, althoush the at- :

wpted solution by miea s of Joint operation fadled, some pragvess
fec D been made with the establisliment of the Information and
Tosting sections to provide factual data upon which to base de-
('i\j”“\.

By the end of July 1918 it was possible for officials of the DA
and the BAP to reach aomuch more effective agreement. They
serapped the idea ot awsingle head for the "Pechnieal and Fagineer-
e seehions e instead worked out wocareful dividion ot functions.
Mest-izuticantly, they sesigned to the 'Fechmieal Section of DMA
Hoespecttie vosponsthility of peeparing spectfications for perforn-
aocey bt o objeetives tovard whieh encineers of the BAP could
stoves The Pecliniead Sectiong as the divcet representative of the
e e abso cinposered toestabiish the priorvities for the devel-
v et of sew bypes aaud alteration of existing models. The DA
oo do send techiniend representatives to taciieal units to gather

(L RN

Eest el nnfornedion™ ab the front Sitlarly, the new agree-

e m_a_ A

H

.
et anthorized Hie trarsier of some techuically competent in-
valiads fo e recently formed Informnation Section to ensure a

S Men o WO Potter gt M Giens WL Kendy Lo Clief of Stafiy 16 July 1915,
AL BAD Toees Boxosd, 22 Teehnical Trata,
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coutinual flow of technical and tactical data from the operating
units. Officials of the DMA and BAP conferring together were to
make the decisions to begin manufacturing any given aircraft
model, but the Technieal Section retained the power of veto over
clunges in production.®?

In short, the new agreainent amounted to nothing more than an
¢ifort to provide the DMA with agencies and procoduxos to carry
out a responsibility that had long since been assigned, on paper
at Least, to the Diveetor of Military Aeronauties. ITts real signifi-
cnee was twofolil, I the first pl‘uc by assigning lcx])t)ll\ll)l]lty
to the Techmeal Section for the preparation of ]wrfmnmncc speel-
Hewtions it was possible to escape from the futile attempt to evalu-
ate desizns on the busis of opindon. Spectficntions drawin up i ad-

vanee l“\ the DMA provided a vardstick by which officers in the
DMA couldmcasure with coniparative objeetivity the designs and,
ultinedelv the adreraft produced by the BAP in response to those
specitentions, Interestingly enough, this deeision to measure actual
perfornance against specifications by aproof test was a reversion
to the practice begun ws far back as 19TE in the first competition
Beld o the United States to proeure military aireraft. In the
secord place, the plao establishing an ovganization to secure a
continuine tlow of techuical wnd tactical information from the
ohding front marked @ decided swing away from earlier reliance
on guaditied” idividuals with “experience” supposedly seificient
Yo he used as a basds for makines technieal dectsions,

T'Le end of the wear caane <o soon after the new agreement between
DMA and BAP that one cannoi readly pass final judgment on the
dieces< or Ddlure of the arrancement. Nevertheless, changes i or-
coizeon thereatter were few in number and himited inoscope; this
mov be some indicdion of snecess i the newly devised functional
assienrient =7 AT months of teiad wed error the successive au-
Hoorities respousinle for taetiead aiveraft had at last hasnmered out
“n 1;»;,(1'( ntly effective arganization for making decisions. The
cs-enticl novelty of that organzation 11\ in basing decisions upon

21 Dredtof BAL DATA avecment, Menro, Coll T L Bane to Chief of Staff, 1
Adn D0 NALBAR der Do ST w2 Technioal Datis Seealo Copy of agree-
aent sent to Chief of Soof, b Aaw 1908, Gene D b Mg Gena WLl Kenly, Darector
MG by Aeronaatice: Col IDFL Arsobd, AU DM DL Ryan, Director of
Viroract Poedietion: vod WO Potter, At Davector of Adreraft Production, Ny,
PBAl, Do Do o2 b Scientihe Re carch Dovartient,

220 A enderee of the relively stable oranization aft-r 1 Aug. 191%, seq, for
o ey O cion Outline of Divi fon of Military Aceronautics,” 20 Sept. 191X,
VAL Archroe, Mo
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information rather than upon opinion ; and gathering information,
whether tactical or technieal, required organization as much as
did deciston-making,

Before turning to the problem of organization for information,
it may be of xome value to consider British experience in developing
air materiel as a basis for comparison with the achievement of the
United States.®* A full year passed from the time the Bolling Mis-
sion sent its famous report to the date of the working agreement
between the Burcau of Aireraft Production and the Division of
Mihtary Acronauties. During that year the program for aviation
floundered meffectively, production lagged, and only a trickle of
wircraft reached the fighting front, therehy delayving victory and
~aarply curbing the pace of doctrinal evolution. It may well be that
the vear of trial and error was unavoidable. It may also be argued
that the time so spent was less than half the tine spent by the Brit-
1shin securing the same results. The British had alveady struggeled
through nearly two and a half vears of organizational chaos before
achieving an effective administrative mechanism. Iere was an ob-
vious imvitation to study British methods if not to camulate them.

Militury attichés filed routine reports on the various agencies
deahing with aviation in the United Kingdom, and there were in-
terested observers who returned an occastonal comment on the
workings of the British system for translating ideas into weapons.
Nevertheless, few if any of these reports and comments seem to have
been given serious analysis in the United States.** Organizations
for sol.ing problems of air materiel in this country merely grew;
they were not planned in any Jong-range sense of that word.

By the middle of 1917 the British organization for aviation had
been forced by the necessities of war to the point where its fune-
tions and grouping of functions could be studied with profit. Brit-
ishaathorities had come to realize the importance and the relation-
hip of orcanization for information and organization for decision.
Of course, the precise form of any single ageney could scarcely
Lo copied exaetly sinee cach evolved to suit the peculiarities in the

e

LIPS

e,

sdiinistrative structure of the Mingdom. Farlier in the same year ]‘

BN Seaicht The Beginvings of Oroani od Air Powecr (London, Lonermeans, C

Corvony, 192Dy sives o eotarative view of Prench, Gernan, British, and U8, air b

L moeriast s Athonch o cd st cntrely on second v orees and rather ’

X ! (EEN i ~.9|u|_n prosont o oone of the Tew co crbive aneT wes oy adedh]le l

r o SN careful senreh ot YR Pvecen e Othiee e~ and 9800 files i the National -
] e Vot Dl d o reve doaore Ho thie o ast Supe rticial e b Beitich orraniza-

( C toeravd proccdure s The whole field of orgwmizational . g and moanagement 1

cntrolin the United Sites was in its fufuney during the period under discussion.
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the British War Cabinet had reshuffled the Air Board to include
representatives from the air arms of the army and navy as well
as from the minstries for mumtions. Here, within ¢ single board
direetly responsible to the powerful War Cabinet, aerial doctrine,
materiel, and programs of production were brought into balance.
The Mir Board formulated over-all aiv policy, doctrine, and ol jec-
tives, then considered the detailed programs sulnmtted by the War
Otlice and Admiralty atter their respective acrial policies had been
“concerted with™ the board itself. Above ally the Air Board was
concerned with

selecting and being responsible for™ designs for
atreraft, engines, and accessories. Im short, the Air Board was the
sole ageney for eriticad deciston. No comparable ageney existad for
aviation in the United States througheat the period of World
War L

The British Air Board did not depend upon “qualified” and
‘experienced™ mdividuals for its deeisions as did the Joint Army-
Navy Techinical Board in the Unmited States. 'To support the fune-
tion of decision-iaking by the Air Board, there were a number of
subsidiary offices meluding an administrative Sceretariat, a Direc-
tor of Requisitions and Statisties, an Inventions Committee, a Cen-
tral Aie-Intelligence Division, and a T'echnical Department staffed
with technically proficient ofticers of both army and navy assigned
to carry out proof testing, to keep in touch with scientific advanecs,
and fo advise the Alr Board about decisions on design.*® The Brit-
i~h had sueceeded in coneentrating in a single high and powerful
cehielon the formulation of acrial doctrine and the selection of air-
craft to imolement that doetrine. The British system relied not
upon omniscient individuals but upon an organization supplying
facts.

When Colonel Bolling reached Furope the British Air Board
constituted & body of experience, at once organizational and pro-
cedural, which might well have served as an example to save the

v

- e Y Urited States o vear of fristration and a generation of dispute.
S The opportunity went unexploited, and the carly gropings of the

- ’ Britishh were repeated on this side of the Atlantie.

| o . .

< I i 25 Diven sion of Air Board based largely on photostut copy of British air arm
L R wlnipistr tive tannd, e Dol 1917, Changes in organizatioral nomerelature ay-
- peorod o with the fornation of the RAF, but functional yronpings remained sub-
1 e Sontindiv the wanes T this resardy see Capt, B S0 Rainsford to Fxeeo DMA, 21
t ‘i‘l' deic s NN BAE Faees Box 6,026 1 AN AR See, for general diseussion,
l Coto Geev, ot ity of the e Ministen (London, G Allen and Unwin, 1040),

e biovis WO N Rodeizhy The W dn the iy (Oxford, Clarendon Press, 1922),
il pees Dnsand HU A Tanes, The War dn the Air (5 vols, 2007 Oxford, Clarendon
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Chapter V. Organization for Information

To uxpersTaAND JUsT how the organization for securing informa-
tion evolved it will be necessary to retrace a few steps and refer
to the period just after the Bolling Mission’s formal report of
July 1917, At that time those with authority over the program
for aviation only dimly and mmperfectly perceived that the pace
of changes in design of aireraft at the front required an organiza-
tion supplying a constant flow of technical and tactical informa-
tion as well as an organization to make effective decisicns based on
that information.
The gradual evolution of official opinion regarding the problem

of exchange of information is reflected in the mechanisms set
up to secure that end. The Bolling Mission, essentially a single-
purpose and ad hoc agency, was ill equipped to perform a continu-
ing function. It sutfered from limitations and deficiencies essen-
tially the same as those of the parties of foreign officers initially
sent to the Unmited States. This exchange of missions, which took
place in the months following April 1917, f{ailed to establish an
effective two-way flow of technical information between the United
States and the Allies. But in one respect there was accomplish-
ment. Farly rehance upon sapposedly omniscient individuals in
permanent misstons gave way to a concept of revolving assignments
in which members of a mission were periodically replaced by of-
ticers from the front “with the latest experience.” ! The realization
that experienced individuals, no matter how well traveled and
LoYor a specific example of an official expression of policy on utilization of “ex-
pericnced " otheers Tate in the war, see Report of Chief Sipnal Othicer, .fanual Re-
poctsof the War Department. 1915, 7, 1074, That the whole prablem of information
as an esential factor in military planning and operations had been seriously neg-
iected by the War Department in general and not just with reference to the avia-
tron progran: is indicated by PO Co March in The Nation at War (Garden City,
Ooubleday, Doran, 1952), po 226, On becoming Chicef of Staff, Mareh found Military
Intelligence a “minor appendigze™ in the General Staff War Plins Division, In
April 1917 there were two officers and two - ferks assigned to Intelligence. By the
end of the war, there were 282 officers, 29 enlisted men, and 948 civilians. Thronghout

this chiapter and the study as 4 whole, the term “information” has been used rather
than “intelligence™ as Leing less endowed with special connotations.

ey
Y T v
. !
ikl VN . , X
\‘ ry
.".‘,\'S" g N m g e AL i Y 1 o4 o




ORGANIZATION FOR INFORMATION 83

Fruined, were never asatisfactory substitute for a continuing flow
of information from many sources was to penctrate official circles
enly slowly and inecompletely throughout the war.

I'he Balfour Mission to Washington, inchuding the original
croap of British officers sent to the Umted States in 1917, was,
Lo the Bolline Mission, unprepared to operate on a permanent
f~is. Nevertheless. by the end of September 1917 the British
s ion had expanded, notably in ereating a technical branch for

the express purpose of handling intercbanges of information.®
Vhe British, with some three vears of wartime experience hehind
: 10, delayed approximately sixomoaths before establishine an
] cFective organization te carry oat this function i the United

T
vt

Lo Prance Mol S0 Gorrell, one of the army representatives
e becind whica thie Bolting Alission hroke up, recocenized the nn-
Cectaee of orcanzation foranformetion by the fime he had been

shironad four monthiss 18 wes Tagieal that Magor Gorrell should be -

j conne nteredod i the problenn as eaely as Be diddd Not ondy was
: Lo oo acrnaniiead enpgineer, aware of the infleence upon design

of eliarging tacticnd requirenients at the front, but as a member
of the Boliine Miscion he had also been nan exeeptional position
to ~Cothe important relationships of acrial doctrine, tactical ap-
chieatinng ehange nodesion, and achievanents in production. Dur-
o the sameer of 1017 Magor Gorrell established a Technieal
Scion i the i serviee, NP to carry on the funetions mitially
porformed by the Bolling Mission.s The plan was probably sound,
bt ot prosad diftieal? to corey outs During Nugast 1917, because
of the coute shortore of perseoncd in the advance party of the
A the Technieat Section consisted of but one officer, Gorrell
Crese N one appreeisded the ineffeetiveness of such an under-
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v

information rather than wait for gratuitous releases. To fail in
this function, the major implied, was to allow the United States
to waste precious time in developing technical equipment long since
perfected by the Allies.t

Major Gorrell's comments are revealing. They show that he saw
the need for a system of information in place of a roving mission
even before Bolling’s group had ceased to operate. Moreover, they
suggest that Gorrell had an early insight into the importance of
aggressive rather than passive information-gathering. Experience
was to show how slowly this idea gained headway in aviation circles.
Despite the example of the British mission in Washington and
Gorrell’s Technical Section of the Air Service, AEF, aviation
authorities in the United States continued to place their reliance
upon individuals and missions rather than upon organizations as
a source of data.

The Waldon Mission was a typical result of the policy which
relied on roving groups for technical information. During Novem-
ber 1917 Col. 8. D. Waldon, who had come into the aviation pro-
gram as an expert on production by way of the NACA, was sent
to I'rance to transact some business regarding the facilities to be
provided by the Allies for manufacturing aireraft. In addition to
this assignment, the colonel was instructed to gather information
on developments in aircraft, especially German types.® It seems
not to have occurred to the authorities assigning Colonel Waldon
to his task that information gathered by an individual as a second-
ary function during a hurried visit must alinost necessarily consist
of subjective opinion based on evidence casually and haphazardly
acquired.

Colonel Waldon's trip to France brought to light one of the
factors which contributed to the protracted delays in the develop-
ment of designs in the United States. The colonel discovered that
all cabled messages to Washington passed through a single wire
office at AR headquarters which constituted a serious bottlenceck.

4. Copy, Maj F. 8. Gorrell to Maj. [W. L.] Souther (initials uncertain), 4+ Sept.
1917, NA, BAP Hist, Box 10, 3345 Bolling Mission.

3. Two draft studies, one by Capt. J. L. Ingoldsby and the other by R. M. McFar-
I:nd, both entitled “History of Waldon Mission,” the latter version dated 30 Oct.
1919, constitnte the basis for this paragraph. N A, BAP Hist. Box 10, 3348 Waldon
Mission, See also, Photostat of signed copy, “Final Report of Special Mission Over-
seits, Bureau of Aircraft Production,” 1 Nov, 1918, hereafter cited as Lockhart Re-
port. This copy bears marginal eriticisms by Col. I, 8. Gorrell, written 19 Aug, 1919,
questioning the validity of superficial joy-riding missions: “In the next war,” wrote
Gorrell, “avoid missions of this kind.," NA, BAP Hist. Box 10, 334.8 Lockhart Mis-
sion.
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It required an average of three to five days to clear a message
through this cable system, and on occasion letters sent by steamer
reached Washington before messages sent by wire.® Cable jams
were not the only cause of ditficulty in transmitting technical in-
formation from the front. When Colonel Bolling had first sailed
for Furope, his broad credentials gave the mission a quasi-diplo-
matic standing. This status, along with the presence of the colonel’s
brother-in-law William Phillips, who occupied a post in Washing-
ton ax Assistant Seeretary of State, gave support to Bolling’s use
of the State Department’s transatlantic line in reporting some of
the mission’s findings to Washington. Cables sent through diplo-
matic channels were apparently not eleared with GHQ, AEF, and
the possibility of contradictory reports reaching the United States
was greatly increased.” Any attempt to evaluate the feasibility of
personal missions to the front as a source of information must take
into account the multiplicity of channels and crowded wires, not
to mention the confusions attending garbled language in cabled
messages, which impaired the flow of data from Europe to the
United States. During the summer and fall of 1917 all these factors
must have encouraged the practice of relying upon individual miis-
sions for data about designs.

Instructions drafted for a subsequent trip by Waldon reflect
the prevailing attitude in Washington. They directed the colonel
to inform the Chief of the Air Service in the Zone of Advance of
the “grave necessity” for having officers traveling continually back
and forth every 30 or 60 days to bring a “personal point of view”
to Washington. Personal impressions of the front were important
to these confined to Washington offices, but personal impressions
were here used in lieu of rather than as a supplement to detailed
technical information compiled systematically from a large num-
ber of sources. While the importance of Colonel Waldon’s “per-
sonal point of view” cannot be denied, it was manifestly impos-
sible for him to carry out his assigned task. This wholesale order
involving thousands of details included securing “the latest in-
forma*ion on planes, engines, and equipment.” The colonel’s diree-

6. Lranseript of testimony by Col. §. 1. Waldon before special meeting of the
Aircraft Board, § Feb. 1918, NA, BAP Exee. Box 65, 3318 Aireraft Board,

7. Testimony of Maj. B. D. Foulois, War Erpenditures, Youse Hearings, 66
Conz. 1 Sess, Serial 2, Pt 6, 6 Aug. 1919, pp. 393-4. Faen a casual reading of AEV
cables pertaining to aviation on file in the National Archives reveals the dificulties
en-ountered because of poor communications. Decoding or transmission errors are
frequent, and messazes are oceasionally in such eryptic eablese as to defy compre-
Lension, Marginal queries and requests for repeats indicate that the recipients in
1917 and 1918 suffered the same confusion as a contemporary reader,
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tive assigned him functions sufficient to busy a whole staff of
technical experts.

In addition to his other duties, Colonel Waldon was to find ovt
how the Technical Section, AEL, was organized and what methods
. technical data.® These instruc-
tions indicate that as late as May 1918 aviation officials of the
Signal Corps in Washington werce 1ygaorant of the structure and
ojoration of the Technical Section, AEE. Nor were they utilizing
it~ services fully ; technical data was not reaching the United States
incthe quantity or at the speed desired. Nevertheless, while mak-
iner only the most perfunctory efforts to improve the organizational
chinnels of liason, the authorities in Washington continued to
rely upon the serviees of messengers or missions.

In April 1918 Andre Tardicu, Freneh High Commissioner to
ary of War that it might
be possible to save three inonths in the timae =pent planning for
production of the SPAD fighter aireraft by sending a mission to
study French mdustrial techmgues for that particular type® One
month later the head of the mission detailed to seeure the informa-
tion proposed by the French commissioner received his instrue-
tons, After a further delay of two weeks still another set of an-
structions was drafted for a more qualtficd engineer appointed to
replace the oviginad Lead of the mission, "Thus at least half the time
sapposed to be saved by sending amisston was lost even before the
wission departed for France, Yet m ospite of the admimstrative
delavs encountered mosetting vy the cumbersome machinery of a

the section employed in securin.

the United States, sugrrested to the Seeret

misston, the directive presentad to che chiet of the group enjoined
himto work with adl possible speced - T'he nnportant thing that you
must Keepin mind is that we want the very Lites! and most up-to-
dute desin We want to put this design into guantity pro-
ductiom in this country at the carhest possible mement.” "The
author of this divective added, admo- 1 as an aftertbioueht, that the
desired information could be secured either personally or through
the Technieal Section, AL, whichever seemed hest.,

The mestructions for the chicf of the SPAD mission reflect
soniething ot the luck of elaarly defined policy regarding the selee-

EEPEIP Y P s

S8 Horner, Fooces Dapty Fouip., Div to Colo SO DL Waldon, 20 May
IOISON A BAP Hist, Box 10,3388 Waldon Missjon. For pertinent comment on the
inpartance of “halk™ inforwation over fndividual “eritical” items, see G S, Pettee,
The uture of Anerican Seeret TateHigener (Washington, Infantey Journal Press,
194, pp. 38 7.

O Andrd Tardicu to Seeretary of War, IS April 1915, NA, BAP Faee.o Box 6,
3 Beelioreau Mission,
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tion of desizns for aireraft which still prevailed in the early spring
of 191N, Although the mission had originally been proposed as a
s of transporting shills and techniques i production from
I anee to the United States, the instructions as finally drafted
aevte the oroup respousibile for securing information about pro-
dretion and data on performance, ineluding *the opinions of Air
Service test pilots.™ ' Morcover, implicit in the instructions was
Hie assamption that the mission would reach decisions as to types
of aireradt, Like the previous Bolling Mission, the SPAD mission
was iven aovaricty of tasks with a vague area of implied powers
Soomahe decisions upon the matter of design. Here in its simplest
torm was the elussie contest between production and operations
as di-cessed in the preceding chapter. The SPAD mission repre-
sented the point of view of production. The aviation officers of the
ALE who were responsible for the use of airveraft in operations
as st the cremy were little inelined to allow the eritical decisions
of (l(wign to be made i;.\' r('}un-\vnt;di\'vs of pl‘n(lll(‘ti(m in the United
States, Therefore, the Chief of the Air Service, AR, formed a
Loard tode the saane thine,

On the day that Tardica proposed the SPAD mission to Sec-
retary Baker i Wishington, Brig. Gen. B. D Foulois appointed
a toard of AF T oflicers in Parts “to investigate and report upon
adt new fypes of airplanes and engines . . . being considered by
the Frenen and Poalish o0 7 The bonrd spent five weeks study-
Soooadreratt in Faoland and Frances then submitted a report.
Loonive bacton the event attor the war the president of the board
wus inclined to Phane the Haison “mess™ on the authorities in
Woasbington. s Nevertheless, tie existence of a special body to
<ocure inforiation on dosigns reveals o confusion of functions
within toe NEB itselts where o Pechmiead Section already existed
to exeente fashs similar to those assigned to the hoard. I the board
naed been assigned the specitie tck of reaching decisions on the
Losis ot data compiled by the Technical Seetion there would have
Leen ro duplication of function, but the hoard’s directive did not
<o timit its seope, The liaison *mess™ was universal throughout all
cebielons at the hattlerront as well as on the home front.

1 Mission Tostrutions to Caplain Puare, 15 May 1915 ard to ALV, Verville, 28
Moy Teiss WA AE Bl Baacad, S bs Beehioreau Mission,

S rmn non e Distribation of ProcreamnsT Sent 1919 N BAP Hist,

Lobs OLoree Cleaorssand potes on consercation sith Coll T FL Dodd by

k artonde s VD MO0 N AL BAY T Box 200 1521 Airplines, General,

e aent on PershingSs airereft hoards, see March, Nation at War, pp.
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After the Bureau of Aireraft Production (BAP) and the Divi-
sion of Military Aeronauties (DMA) had reached their working
agreement during the summer of 1918, the chief of production
J. D. Ryan wrote to General Pershing in France explaining the
situation as he saw it. e noted that President Wilson’s executive
order of May 1918 had, broadly speaking, assigned all operational
functions to the DM.A and all functions of supply to the BAP
in the United States. On the other hand, in France both operations
and supply fell within the provinee of the Chief of the \ir Service
who was, so Ryan believed, more concerned with the military use
of aireraft than with supply.

With General Pershing’s approval, Ryan therefore directed
Col. P. L. Spaulding to establish an ageney in France to supply
the BAP with *“continuous information” concerning types and
numbers of aireraft needed and to secure reports on performance
achieved by models already in the field. Tn addition, the new agency
was to keep in close touch with the progress of researeh in Europe
and in ‘Le United Kingdom i order to provide information for the
National Research Couneil in the United States. To carry out
these many duties Colonel Spaulding was given an empire builder’s
dream, a free hand in requisitioning personnel and equipment to
organize an office.

Spaulding’s direetive is noteworthy for several reasons. For one
thing, it proposed the establishment of an organization vather than
a temporary mission. This arrangement indicated a better appre-
ciation of the problem of information than there had been hitherto.
The whole concept of the plan to send “continuous information™
marked a substantial step bevond the thinking embodied in direc-
tives to previous missions. On the negative side, Spaulding’s direc-
tive ignored the question of channels for routing information back
to the United States. Moreover, it failed to instruct the new agency
to coordinate its activities with existing agencies for processing
information, such as the Technical Section of the ART. 2

At about the same time that Colonel Spaulding was busy estab-
hshing his information-gathering organization, another mission
from the BAP was operating in Burope. In response to a request
from the AL, the Assistant Director of Aireraft Production au-
thorized a mission to Franee under the leadership of a dollar-a-

12, R. M. MeFuarland, “History of P L. Spaulding’s Mission Overseas,”™ + Nov,
1019, NY, BAP Hist, Box 10, 3388 Spaulding Miscion, For an incight into the BADP
idea of the Spaulding project, see Lt Col. L. 8. Haorner to Briz. Gen. M. M. Patrick,
Chicf, Air Service, AEF, 22 July 1918, NA, BAP FExec. Box 51, 1021 Technical
Data.
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vear expert on production, Henry Lockhart. The directive for the
Lockhart Mission was reminiscent of Colonel Bolling's instructions.
Despite the months which had passed and the experience which had
been encountered in dealing with numerous missions overseas,
Lockhart’s directive assigned duties sufficient for a regiment.

The mission was expected to obtain from the Allies information
on their requirements in types of aircraft for a two-year period.
In addition to that patently impossible task, the mission was to
study industrial methods, discuss aviation matters with foreign air
ministers, review the status of foreign experimental work, and in-
terview officers at the front to gather information as to perform-
ance of aircraft in combat. Even more surprising than the variety
of functions assigned to the mission was the extent to which it
received authority to participate in decisions on design. Lockhart
was specifically instructed to “come to a definite understanding
with the Commander of our Air Forces as to which types should be
produced . . 1

Among the many functions assigned by Lockhart’s directive,
perhaps none was so significant as the instructions to establish a
bureau of information for regular and constant liaison between
T'rance and the United States. Apparently there had been no co-
ordination within the BAP in drafting instructions successively
for the Lockhart and Spaulding missions. Something of the motives
which led the BAP to spawn information agencies as it did can be
deteeted in Lockhart’s final report. There existed among the Furo-
pean experts on aviation, the mission found, “an extreme diversity
of opinion™ as to the relative merits of the different types of air-
craft along the front. Far from reaching any clear and final de-
ci~ions as to types, the mission discovered that it was all but im-
possible to get any two pilots or even two engineers to agree fully
upon types of aircraft for production.

Back in the United States officials of the BAP who were re-
sponsible for production in quantity were frantic for authoritative

g information upon which they could plan with assurance. Fach mis-
3 sion they sent to Furope labored, apparently, in the forlorn hope

that it could secure that vital information. Like all the others
the Lockhart Mission brought recommendations for better methods
of handling information rather than conclusive information it-
<¢lf. The realization dawned only very gradually in aviation circles
that there would never be any conclusive information on designs

12, Lockhart Report, 1 Nov. 1918, and R. M. McFarland, “History of Lockhart
Mission,” 30 Oct. 1919, NA, BAP Hist. Box 10, 331.8 Lockhart Mission.
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90 IDEAS AND WEAPONS

for aircraft. The design of air weapons was in constant flux, and
only a continuous flow of information, both tactical and technical,
could keep the Air Serviee, AR, superior to the enemy.

Colonel Spaulding’s service duplicated the work of existing
ageneies and curtailed, to a certain extent, the substantial begin-
nines already made i establishing formal haison with the air
ministries and technical sections of the several Allies. "The absorp-
tion of lintson functions by the new ageney would not i itself
fave been a negative step, but after confusing the pattern of
wformation agencies and impairing their effectiveness Colonel
spaulding was abruptly ordered to Washington. The information
channel which he had begun to organize dried up, and the BAP
was about as frantic for nformation as 1t had ever been.!t

"The Lockhart report, completed on the first of November 1918,
came too late to have any real influence upon the war in progress.
In the confusion attending the closing days of the war it is unlikely
that the report received much attention, although it contained a
comparatively advanced appreciation of the problem. Lockhart
specttically recommiended that a permanent organization to collect
information be established in Furope and that all future repre-
sentatives and missions sent to Europe from the various agencies
in the United States be routed through this permanent organiza-
tion. In making detailed suggestions regarding the composition of
the new oftice, the Lockhart report differed significantly from the
reports of previous missions. Lockhart believed that the new office
should have a formal table of organization with branches properly
staffed to perform the function of liaison with European agencies
for scienee and rescarch, engineering, production, and inspection.®
In addition, he favored a staff of trained specialists operating in
functional units. There was implicit in this proposal the concept
of information as a commodity to be handled in the same manner
as any other commodity, objectively and systematically.

Ofliciads of the BAP continued to send repeated misstons to
France long after the Technical Section, AEE, had been organized.
Their faith in missions suggests either a lack of confidence i the
work of the Technical Section or a failure to receive the informa-
tion required. Probably both factors were present. Compared to
the poorly staffed missions of the BAP, the Technical Section,
ALF was well provided with personnel, although when it had been
cstablished during the summer of 1917 it had consisted of a single

14. Lockhart Report.
15, Lockhart Report.
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overworked officer who enlarged the staff by hiring some citizens
of the United States who happened to be in Paris at the time. By
November 1917 the Technieal Section had a staff of 50, includ-
ing 19 officers, and in November of the following year there were
457 employvees in the section including 126 officers. The structure
of the Technical Section expanded with its increasing personnel,
and as carly as November 1917, a full year Lefore the Lockhart
report appeared, there were already eight separate functional divi-
stons, with specialists in aiveraft, mstruoments and equipment,
armament, engines, photography, meteorology, information and
statisties, as well as miscellancous mechanieal problems. Neverthe-
tess, 1t was not until the final months of the war that the "Techniceal
Section added a History and Research Division to gather tactical
information to help designers improve aiveraft. It may be recalled
that the Civil War was ending before the Ordnance Department
recognized the importance of this kind of information for develop-
ing weapons : the Air Service repeated the pattern and appreciated
this need only at the end of World War .

A member of the staff summed up the functions of the "Technical
Scetion at the time of the Armistice in a single sentence: “to 1m-
prove the over-all efficieney of the Air Service, AEF, by making
recomendations regarding the best designs for aiveraft and equip-
ment.” Specifically, the seetion was to conduct studies of all Al-
lied wond other equipment as well as all patents and inventions in
order to submit reports recommending decisions on technical ques-
Hions to the Chiof of the Nir Service. Some coneeption of the re-
<pensihilities held by the section (or believed by its personnel to
be o Lield) is indicted by its directive that all aviation materiel
be “approved by the Technical Secetion hefore being officially
adopted.”™ % It is noteworthy that the list of duties for the Tech-
nical Scetion compiled by its staff at the end of the war did not
inelude any mention of responsibility for sending information to
the United States, even though the Chief of the Air Serviee con-
<ibered that to be one of the ageney’s primary responsibilities.

The Technieal Section, ALY, was well equipped to gather in-

I Prozress of \ir Serviee Activities as of 11 Nov, 19187 AN, Fxeeo Seet 50
N Lais, Notional War College Library, UGS76.3;5 and Finad Report of Chicf, Air
Sorcies NEE deaft copy, chap, xily ppo 10l 7, 19190 N A, W WI Oren. Records, ALS.
T Becomds Box LoSce o WSS A REF, Memo Noo 707 Oct, 194, quoted in HLAL
3 ot de, e Sorvies dmerican Frpeditionary Eoreel s (New York, D Van
N traeds 12T, ppe 0T S Toulimin (pe 310y wives anorcuzation churty without
Lot eating sicuatnre, in which the Technical Section in the U.S. AL is shown as
4o the Tochinieal Section, AL
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formation. In addition to its specialized engineers, the section
maintained a subbranch for liaison with London as well as liaison
officers in the technical section of the French air arm and a single
liaison officer in Italy. There was of course a considerable difference
hetween having the machinery for liaison and actually making it
work. Al the available evidence suggests that most of the members
of the staft in the Technical Seetion were occupied in testing air-
craft and equipment before preparing deeisions for the Chief of
the Air Service. The mechanics of gathering and sending informa-
tion to the United States were given comparatively little attention,
and only belatedly was an organization, the Technical Data Divi-
~ion, ~et up within the section to process information.

T'Le Technical Section stumbled over the mechanies of handling
information. The section was adequately stafled, and the func-
tional structure of the organization prevented decisions on engi-
neering from being thrust upon unqualificd personnel as was the
case in small, short-lived missions. But the emphasis on making
decisions led the Technieal Section to neglect or shight its re-
<ponsibilities for processing information. It was confronted with a
multitude of fmmediate and pressing problems of a technical
character which it solved expediently. There was little time and
prohably equally little inclination to establish a careful system of
reporting throughout the facilities of the section, which included
otfices in Paris and in the testing center at Orly airficld as well as
the previously mentioned branch offices and liaison officers. Ques-
tinns arising in the Zone of Advance were acted upon by repre-
~entatives of the Technieal Section who traveled back and forth

b tween Paris, the front, and the other installations of the organi-
7oiton, 17

Inudividuad officers moving to and {ro were a poor substitute for
w~vstem which required objective reporting and scientific or statis-

15 Ll Report of Chief, Ade Service, AREF, draft copy. pp. 101-7, 1919, N A,
ST Oren. Reeards, A, Hist, Records Box 1 For an indieation of the laison
72 snzation planned for the ARE in the United Kingdom, France, and Italy, see
Cov ot unsicned memo, Aset Chief of Staff for the Adjutant General, 22 July 1918,
N AL B AP Faee, Box ST, 102.1 Technical Data. See alsa Toulmin, Air Service, i meri-

B kit ey Foree, who emphiasizes the Jack of Yeadership and effective staff

webnotion which made “practically a complete failure™ of the Air Service, ALY,

<1 the appointiment of Brigo Geno M. M, Patrick, an officer from the Corps of

t

1

Fozimecrs,as ehief in Mav 1908 (pp. 71 5). The Technical Seetion’s role in making
Georadons for the Air Serviee ehicef, as contrasted with the role of disseminating in-
forntien, takes on partienbitr importanee when one realizes that as Jate as June 1918
S reehneal deeisions recarding moditications in aireraft were sent all the way up
Sorthe chiet™ approvad for want of an adequate subordinate ageney to take care of
the modters see L pp. 8T 8.
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tical techniques for fact gathering. During the last few months
of the war the Technical Section finally did create a system for
statistical reporting up and down the front, but the data so ac-
quired was sadly limited in scope.’® The difficulty encountered in
“educating™ the many agencies coneerned with the aviation pro-
zram in the importance of using the channels of information estab -
lished by the Technical Section was more serious. Whether 1t was
the agencies with their constantly changing personnel which caused
the trouble or the failure of the section itself to take sufficiently
aworessive action one cannot say. In any event at no time during
the war did information flow smoothly and continuously from the
Technical Section, AEF, to the several agencies which required
tactical and technical information in the Umted States.

Soon after Major Gorrell created the Technical Section, AEF,
it was discovered that agencies in the United States such as the
NACA and the Aireraft Board were requesting information di-
rectly from French officials who had in many instances already
provided identical data to the Technical Section. Duplicate re-
grests of this nature naturally irked the French authorities and
cave substance to Lloyd George’s subsequent scathing comments
on the eapabilitics of organizers in the United States.’® Aviation
officers in Furope were inclined to blame the failures of the system
of lini~on upon the “absolute lack of support” received from Wash-
incton. There was some Justice to this contention. It was unot so
meeh a matter of official unwillingness to be cooperative as it was
a ceneral Jack of understanding by those in the ever-changing or-
e nizations in the United States of the proper channels and agen-
cies with which to deal.?® A single instance will illustrate the prob-
lemn adequately. As late as June 1918 the BAP exccutive office
found it necessary to point out to members of the staff that the
office of the Pechnical Section in London was a subbranch of the
Tehnical Section, AEL, in France and all dealings with the Lon-

150 After June 1918 statictical reports were regularly compiled on such details
a~ flvinge hours, aireroft available, wastage, personnel strength, spares, ete. See
“{'rosress Reports of Adr Service Activities, AE,” A.S. Fixee. Sect,, 1918, National
War College Library, UGS76.3.

19, Taatract from letter by Lt Coll B S, Gorrell, 29 Oct. 1917, NA, BATD Exec.
Bex 81,4021 Technical Data: and David Llovd George, War Memoirs (6 vols.;
Lo-ton. Little, Brown, 1933 37), 4. 431: “It is one of the inexplicable paradoxes of
Li-tory, that the greatest inachine-producing nation on earth failed to turn out the
mechanism of war after 18 months of sweating and toiling and hustling, The men
pliced in charge of the organization of the country for this purpose all seemed to
Lustle each other -but never the job.”

2008, Gl He (Gauthor otherwise unidentified) to Henry Locekhart, 16 May 1918,
N AL BALDL Exee. Box 81, 1021 Technical Data,
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94 IDEAS AND WEAPONS

don oflice shauld be routed through Paris.*t One need not at-
tempt to weigh the pros and cons of the procedure itself, but the
evidence shows that months after the Techuieal Section, AEF, had
been established as an operating ageney oflicisls in the United
States, whose netivities required alimost daily cooperation with the
section, apparent!y remained il informed as to its organizational
structure and operating procedures.

Had the Technieal Rection, ALE, devoted more time and en-
erey to Ceducating” ofliciads o Washington, this difficulty might
haove been alleviated but not necessarly resolved. Anall eoibracing
~olution to the problene of liron probably luy bevond the scope
of any administrative measures the 'Pechnieal Section was capable
of taking, since the sourees and eliannels of information wers
thrcded througsheut the entire Air Serviee, AREF.# More

the Techniea Section shared the “function™ of gathering ar
seminating information with another ageney, the Informatio oee-
tion of the Air Service Hoadquarters at "Tours, to which it war w
nany wavs redited.

The Information Scevion, A, was an outgrrowth of the office
of intelliprence which had been organtzed for the Air Service T'rain-
ine Departiment in Paris during 1917, At the end of the war the
Chicf of the Air Service deseribed the Information Section as the
central agency for “technical, military and acronautical data.” =5
<5 T'his inclusion of teehnical data in the Tunctions of the Information
L Section appears to have been an error, for the conception of func-
tion held by those actually in the Information Section during the
war was lintted to information on traming, operations, tactics,
and the like.2' Just where the line of division came between the
Technieal Section and the Information Section, apart from their
geographical separation, is hard to determine: the relationship be-
tween tactieal and technical information is such as to defy separa-
tion.

21 Interoffice oo, BAP Pxec. Officer to Maj, [H. W.] Jones (initials un-
certain), 12 June 1915, NN, BAP Fxee, Box K1, 4021 Technical Data,

220 Air Service, AFEF, Orranwation Chart for 6 Sept. 1918 shows the complexity
af the sourees of information. which include aie units with armies in the field; st
four headguacters, Chamont, Paris, Tours, and Lonaen; foreien linison oflices ; the
Conrdination STy and others, for the wost part in cchelons above the Techinical
Section, NACDBAL Foaoee, Bogn ovat VAP,

28 Pvd Report of Chief, Nir Seeviee, AR, drati copy, p. 51919, Ny, WWI
Oren, Hecords, A0S Hist Record, Box L

2 sees Sorcvenpde, function of Tnraation Seetion listed in “Progress of Air
Sercice Yetivg e an af T Novs 1918, LS. Faee, Sect, 30 Mov, 101k, National War
Colivpe Titrars, UCHT0
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:‘ k ‘ Schematic Diagram Hlustrating the Complerity of the System
! ' for Transmitting Technical Information from Europe

- to the United States During 1918
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The split between the Technical and Information sections, AEF,
i~ more significant than may at first appear. To begin with, the
diplicate or overlapping functions of the two agencies had a con-
siderable influenee upon the operation of the whole program of pro-
duction dunine World War I Even morve important, the split he-
tween tactieal and technical information, though never complete,
was to establish a precedent which drove a wedge between the two
for some 20 years following the war, tending to disassociate the
air weapon as a technieal achievement from its application in com-
bat. TFach of these influences upon the air weapon exerted by the
stracture of the organization for linison must be studied in detail.
Curonolovieally the influence on production came first,

Inadequate tactieal and teehnieal information was the root cause
of the delavs which held baek the prograni of aireraft production
in the United States. The Technieal Section’s failure to advertise
its funetions and procedures aceressively, coupled with the want
of elearly defined areas of interest between the two agencies for
technienl data, resulted in an inadequate flow of information to the
United States. During the summer of 1918 officials handling pro-
duetion beeame so concerned with the breakdown of the system for
mformation from INurope that they went so far as to establish
thicir own svstem within the AEF. This unsuccessful venture, which
has already been deseribed in the account of the Spaulding Mis-
siong was in effeet aeriticism of the failure of the AEF te supply
the information necessary for production of aircraft.

When the BAP created a new Technical Information Section
in Washington it was an inplicit admission that the fault was not
entirely confined to the overseas Air Service but lay also in the ab-
~ence of an adequate ageney for processing information in the
United States. To mmprove the flow of technieal data, this new
sectinon in the BAP sccured approval from the Chief of the Air
Rervice, AETF, of a plan to Liave all mformation, which was normally
sent to the DML duplicated and sent to the BAP as well.*® Thus,
by August 1918 the orgamization for passing information from the
fichting front to the point of production consisted of two parallel
sv-tems, One was the normal channel of command from the Tech-
nical Section, AETF, across the Atlantic to the Technical Section,
DMAL and thenee, in the form of directives, to the BAP for certain
types of aireraft. The second channel of information was that ex-

PSPPI W .

25. Tockhart to Chief, Air Service, AFF, 14 Augnct 1918, and Copy, Memo by
Chief, Air Service, AEF, 15 Auprust 1918, N\, BAP Fxee. Box 81, 4021 Technical
Data.
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tending from the BAP repres-~ntative directly to the BAP Tech-
nical Information Section. This parallel pattern was somewhat
complicated by the order issued by the Chief of the Air Service
providing that duplicates of all reports sent to the DMA be sent
direct to the BAP. Despite these irregularities, by the end of the
suminer of 1918 the director of the Technical Information Section
of the BAP was able to report that the flow of information was ac-
celerating and that liaison was generally excellent. The illusion was
short-lived.=®

Little more than a week after the Director of Information for
BAP had pictured the problem of liaison in glowing terms, a new
storm broke out. The T'echnical Section (DMA) protested, not
without some justification, that the newly created T'echnical In-
formation Section of BAP usurped and duplicated functions prop-
erly belonging to the DMA. A suggestion by officials of the DMA
that the new section be abolished appears to have had little effect
since the Technical Information Section continued to exist. As long
as the DMA failed to improve the mechanics of its organization for
disseminating and processing inforniation, it could expect the BAP
to operate rival and parallel agencies. Officials of the BAP insisted,
but failed to support their contention with examples, that process-
ing by the DMA delayed information by as much as four weeks,
thus making it “stale” before it reached the production officials who
needed 1t.*7

The arrangement certainly did not simplify the handling of in-
formation. An impartial observer might well sympathize with an
unhappy British official in Washington who admitted with char-
acteristic understatement that he was “extremely exercised” over
the situation regarding technical data. Where, he asked, should in-
formation be sent, and what guarantee had he that sending 1t to
one person would ensure its proper circulation? % His question
cut to the heart of the problem. The duplicate organizations set

25 Director of Tech. Infu, Seet. to Asst. Divector, Aireraft Production, 9 Sept.
1915, NA, BAP Fxee. Box 81, $#02.1 Technical Data. W, C. Sabine, the Technical
Luformation Section director, was put in charge of the NACA Office of Aeronautical
Inteliizence in September 1918, This aviation information agency, a further com-
plicatim in the pattern, had been established in January 1915 us a “central govern-
tental depositors™ for acronautical data, It relied upon the National Rescarch
Council (see following chapter) for information from Furepe, NACA nnual Re-
pord, 191% ( Washington, GPO, 1919). pp-. 2¢-3.

27, Asst. Dircetor, Aireraft Production, to Acting Director, 18 Sept. 1918, and
Memo, BAP Exee. to Acting Director, 31 Oct. 1918, NA, BAD Exee. Box 81, 402.1
Technical Data.

2. Col. Wo Simphitl, Special British Mission, to Asst. Director, Aircraft Produe-
tion, 21 July 1915, NA, BAP Exce. Box 81, 3021 Technical Data.
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up by the BAP were irregular emergency measures, more expedient
than effective, designed to solve a problem by direct action. In
doing so, they created a whole series of subsidiary problems. For
each new information agency established, there were countless ex-
isting agencies which would have to be “cducated” as to appro-
priate channels and methods of operation.

Just how difficult the process of orientation could be is illustrated
by the relationship of the BADP Technical Information Section
with the British Mission in Washington. The staff of this mission
built up & working relationship with the Technical Section of the
DMA. When the new T'echnical Information Section appeared on
the scene, & whole new sct of relationships had to be determined.
The problem was not simply one of handing out duplicate informa-
tion, for the system of liaison was far more complex than that. The
reader will remember that the Technical Section, AEF, maintained
a branch oftice in London. The BAP had no such office, so it was
compelled to rely more heavily upon the liaison services of the
British Mission unless it was willing to wait for information to be
sent from the branch in London to the office of the Technical Sec-
tion, AEF, in Paris and thence to the Technical Section of the
DMA in Washington for processing to the BAP.

The situation presented by the system of multiple sources of in-
formation was not unhke the complexity of channels confronting
the foreign office of any modern state. Diplomatic information from
abroad can be gathered either through a minister or ambassador
residing 1n a foreign capital or through the minister of a foreign
state accredited to the government seeking information. The anal-
ogy is useful because it reveals that the authorities in the United
States were not entirely without precedent in struggling to solve
their problems of liaison even though they failed to derive much
profit from the precedent. Whether officials of the BAP sought
information through the DMA or through the British Mission was
undoubtedly determined in the final analysis by the success of one
or the other source in providing the data desired. Regardless of
comparative effectiveness, both channels continued to function and
provided duplicating and overlapping as well as conflicting ad-
vice.®?

Failing to receive what the authoritics in charge of production
considered an adequate flow of technical information through the
military channels of the DMA, the director of the Technical In-

29. Some of the difficulties arising from conflicting advice from abroad are dis-
cussed below in chapters 7 and 8.
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formation Section (BADP) set out to improve direct liaison with the
British. In an accord reached with a representative of the British
Aviation Mission in Washington, it was decided that all future
exchanges of information would be cleared through a single in-
dividual in London dealing “on the widest possible lines.” All
specific requests for information were to be channeled through this
person, and the reports of all missions, deputations, or observers
in the United Kingdom were to be returned through him. Finally,
it was stipulated that all inforimation returned to the United States
would be disseminated by a single suitable agency. Presumably the
suitable agency was the BAP Technical Information Section.?®
The agreement of the BAY and the British Mission contained
several administrative features which promised to help untangle
the snarl of agencies for liaison. If 1t did nothing more than reduce
the number of independent and uncoordinated reports returned by
missions and observers, the agreement would have been useful.
Nevertheless, creating a new agency in London, even af it con-
sisted of only one individual, was after all merely adding one more
agency to the many already existing. The agreement was typical
of the prevailing pattern and practice. Officials sought to solve
problems with more agencies rather than with better agencies, and
in creating new agencies the circle of problems widened just so
much farther.

How much more difficult the addition of new offices could make
the task of acquiring technical information is illustrated by an
incident in London. When an official of the Bureau of Standards
wrote to the Scientific Attaché at the United States Embassy in
Iondon for a certain bit of information, the attaché explained his
difficulties in securing what was wanted. The British had set up a
Liaison Office in the Air Ministry to handle requests for technical
data, and applications for information werc channeled through
this single agency. The report of the attaché is perhaps the best
possible index of the effectiveness of this paper-processing agency.
“I succeeded in evading this requirement in some cases; in many
other cases it resulted simply in the delay of the information from
a fortnight to a month.” 3! The vicious circle was complete. Since
few, if any, relied upon the established channels of information,

30. “Memo Regarding Technical and Other Information Given to the USA by the
Aireraft Production Department of the Ministry of Munitions, Great Britain,” 25
July 1918, signed hy Dr, Wallace Sabine and Sir Henry Fowler, NA, BAP Exee.
Box 81, 4021 Technical Data,

51 11 A. Bumstead, Scientific Attaché, London, to S. W. Stratton, Bureau of
Standards, 30 July 1918, NA, BAP Exce. Box 81, 402.1 Technical Data.
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100 IDEAS AND WEAPONS

virtually every organization created an agency of its own, increas-
ing the frequency of conflicting reports and reducing the degree
of control exercised by the military officials, who were responsible
ultimately for the success or failure of the various programs for
aviation.

The futility of creating new channels for information was recog-
nized during the fall of 1918, and at least one agency sought to
improve the situation by refining existing procedures. The reforms
proposed by the Director of Information for the BAP read like
a catalogue of errors in the liaison system in operation during the
last month of the war. Henceforth, the director suggested, officers
detailed abroad for liaison service with the Allies or as members of
missions should be chosen from among those “directly responsible
for the subsequent use of the information.” While this was mani-
festly impossible in every instance, the director felt it was essential
for each oflicer sent overscas to be “conversant with the subject”
of his mission. The director further recommended that the orders
of ea h mission should be “carefully and narrowly defined™ by the
agency originating the mission and that activities should be con-
fined within the limits of these directives. For a corollary, as if to
cmphasize the point and take note of very human past experience,
the recommendation added that each officer should “occupy him-
self solely with the specific purpose of the trip and return at the
carliest possible moment.” Perhaps the most significant advice the
dircctor offered was that cach returning mission or observer should
prepare a written rather than a verbal report and distribute copies
to all interested agencies.?*

The reforms proposed by the official of the BAP reveal continued
reliance upon missions or individual observers, even at the end of
the war. The emphasis on written reports indicates that officials in
the War Department at long last appreciated the slight value of
iformation not reduced to writing. The contradiction inherent in
the director’s recommendations probably escaped him. If missions
were to reduce their findings to report form, why then was a mission
necessary at all? Missions, it must be admitted, had certain ad-
vantages for special projects over the services rendered by per-
manent liaison organizations. But for the routine transfers of
information, established agencies with functional staffs and well-
cultivated official contacts had shown themselves more capable of

32. Memo, Director, Tech. Info. Sect., to Acting Director, Aircraft Prod., 28
Oct. 1918, NA, BAP Excc. Box 81, 402.1 Technical Data.

PP . : o r e lmaa
[ A% miam-mam_mi e mamew=Ta i s A el A a.m. A



P A A A A AL A Sl i Al L DA G e ath gRa o?h RERC of I oA C oS RNEN* vl i Rt R T A R/t hadt SRt SheSt A BEARGTR AATN

bl |
i

} . i

- e T T T m e ———— ;‘~j/

- —pre

)

L

[ I ORGANIZATION FOR INFORMATION 101
b‘ I gathiering information than had missions, even if the agencies were
) S deficient in techniques of dissemination.

Officers in the AEL' when reviewing the experience of the war
reiterated the recommendations of the BAP. Their reports noted
thiat the absence of specific directives and carefully defined instruc-
tions had impaired the efficiency of missions, and the practice of
assigning personally or professionally unqualified officials had been
a constant source of embarrassment. More significantly, criticisms
from the AEL went beyond those propounded by the BAP and
stressed the importance of agencies for liaison in preference to
individual observers and missions.

Looking back on the tangle in liaison, the officers of the AEF
who reviewed the whole period of the war emphasized a lesson recog-
nized only after repeated failures: it has been demonstrated, they
said, that departments, headquarters, and armies *cannot be de-
pended upon” to furnish information “automatically.” Informa-
tional agencies could ensure a continuous flow of technical data
ouly by establishing a system of liaison with representatives in
every agency for training, operations, or staff duty, each specifi-
cally charged with the sole mission of gathering information.?® On
Loth sides of the Atlantic military officials recognized, at last, that
technical information required organizations to process it con-
tinually if production was to keep pace with the flux in design re-
uired to maintain aircraft superior to those of the enemy. Un-
fortunately, even these simple fundamentals were not recegnized
until after the fighting had stopped. Organizations so painfully
assembled during the war vanished. Some lessons were salvaged.
Muny had to be learned over again.®*

Whetlier or not the aireraft produced in the United States would
be superior, only the competitive test of acrial combat could tell.
But before going on to analyze some of the results produced during
the course of the war by the disorganized state of the agencies for
gathering information and making decisions, one must explore still

33, See Information Section, AEF, in volume entitled “Lessons Learned” in “Afr
Service, ALF, History,” Series A, Vol. 15, ca. 1919, N.\, WWI Orgn. Records,
GHQ, AEE Files. Sce also bibliographical note, below.

2t The Information Section, ALF, anticipated the recommendation of the Lock-
hart Mission in compiling an extensive history of the Air Service, AEF (see above,
n. 331, The “lessons learned,” however, were for the most part impressions of the
period at the end of the war rather than the product of day-to-day operating
experience from 1917 onward. Because of the comparative inaceessibility of these
histories after World War 1, even the limited value of the “lessons learned” was
little exploited.
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102 IDEAS AND WEAPONS

another area of administration. Along with the several sources of
technical data in foreign countries, there were in the United States
a number of agencies for engineering and scientific research con-
tributing to the field of aircraft. No study of the aerial weapon
would be complete without some consideration of the organization
created to utilize these agencies in the national program of avia-
tion.




L1 Y AT Y T

Chapter VI. Organization for Rescarch and
Development

Wrex tHe United States entered World War I the nation was
unprepared to meet the demands for aircraft which full-scale par-
ticipation in a world conflict required. Fven though the unprepar-
edness of the United States made it imperative to count on Europe
for immediate production of tactical aircraft, from the very out-
break of war there had been no intention of continued reliance upon
foreign states. Pride alone, not to mention strategic necessity,
would have compelled the nation, sooner or later, to establish a
self-sufficient aircraft industry independent of foreign leadership.
A self-sufficient source for atrcraft implies the existence of a highly
perfected system for converting scientific and technological ad-
‘ances into designs for production. Such a system, in its barest
essentials, would require organizations for seeking and exploiting
new scientific knowledge and organizations for applying in prac-
tice the findings of the scientists. In short, the nation needed agen-
cies for rescarch and development. But in April 1917 there existed
only the most rudimentary beginnings of an integrated system for
acronautical research and development.

There was no room for false pride regarding aviation in the
United States when the Bolling Mission sailed for Europe.! In
carly 1917 there were only about a half-dozen aeronautical en-
gineers in the Aviation Section of the Signal Corps. Several of these
officers were actually studying acronautics at the Massachusetts
Institute of Technology when war broke out.? There were at the
time only 10 or 12 manufacturers of aircraft in the entire United
States. Of these, only about half had ever constructed as many as
10 airplanes. None had ever designed a successful type for combat.

1. Lloyd George's charge that pride kept the United States from profiting by
the experience of the Allies in design has been demonstrated as erroneous in Chap-
ter 4. See David Lloyd George, War Memairs (6 vols.; Boston, Little, Brown, 1533
37) 0 451 and FLUS. Gorrelly “What, No Airplanes?®” Journal of Air Law and Com~

meree (Jan, 1941),
2. B, Crowelly America’s Munitions; 1:17-1718 (Washington, GO, 1919), p. 240.
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The Curtiss Acroplane and Motor Corporation of Buffalo, N.Y.,
having constructed a large number of training aircraft for the
War Department and for the British, was the only manufacturer
with extensive experience. Moreover, Curtiss enjoved the advan-
tage of the services rendered by a number of British engincers
serving on the staft of the corporation.®

There could be no question of the unlikelihood of creating an ef-
fective acrial force with these imited resources. Fven if the War De-
partment had been able to provide the manufacturers with definite
objectives in terms of the performance desired (which the depart-
ment was quite unprepared to do in April 1917), it is doubtful
that a bare half-dozen designers could have developed the types
of aircraft required on the front in Lurope. The need for aircraft
mmediately and in large numbers inevitably brought about the de-
cision to turn to Europe for models of tactical aireraft to be put
into production at once. On the other hand, the decision to estah-
lish an organization for experimental engineering within the mili-
tary service came only after leaders in aviation circles became

aware of the problem of continual change in design. When the Boll- 1
ing Mission went to Furope for models of aireraft to put into 4
production, the assumption apparently had been that those chosen ]
would be sent home, copied, and turned out in great quantities. It e

was not until the midsummer and fall of 1917 that the full implica-
tions of the never-ending change in design imposed by aerial com-
bat with an aggressive enemy began to affect planning for aviation
in the United States.*

Not until after the return of airceraft designer Lt. Col. V. L.
Clark from his service in Ilurope with the Bolling Mission did of-
ficials in the United States set up an organization to handle engi-
neering problems at the operating level. In October 1917 the Chief
Signal Officer authorized the establishment of a Signal Corps “ex-
perimental factory” at McCook Field, Dayton, Ohio. Licutenant
Colonel Clark took eommand of the new organization which was
officially designated the Airplane Fxperimental Department. This
position probably curtailed Clark’s effectiveness as an aireraft
designer by loading him with administrative routine, but there were
other reasons why the engineering organization failed to turn out
designs for combat aircraft.?

e A Al ek

it aa

3. Ihid., pp. 251-4.
4. See, for example, the gradual change in attitudes of members of the Bolling

(] Mission, Chapter 4, above, .
5. Photostat copy, Signal Corps, Equip. Div,, Office Memo, No. 30, 18 Oct. 1917, :
L in files of Wright Field Hist. Office. As early as 2% May 1917 an Aircraft Enginecer- .
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The Airplane Experimental Department had scarcely been
established when it was confronted with a rival organization, the
Production Engineering Department. The Production Engineer-
g Department was originally formed as an agency to prepare
and expedite production of aircraft from Furopean sources as well
as those conceived by the experimental department, but in actual
practice the production department became an experimental en-
gineering ageney itself. Many of the designs sent from Iurope
had to be altered significantly to fit available engines, and in effect-
ing the necessary modifications, the staff of production engineers
became experimental engineers perforce. During August 1918 ex-
perimental and production engineering combined under a single
head.®

The urgency of the need for aireraft in France undoubtedly
tended to divert the limited number of designers available at Day-
ton from original work in design to expediting production. More-
over, the staff at McCook Field found that designing aireraft was
difficult, if not impossible, when separated from the actual process
of manufacture.” Whether it was recognition of this difficulty or
the pressure of the contemporary need which induced the engincer-
ing stafl to abandon the attempt cannot be determined. In any
event, after the first few moiths of 1918, the initiative for creative
designing of aireraft was left for the most part to the engincering
staffs of the several manufacturers.®

In view of the imited resources of engineering skifl available to
the manufacturers of aircraft in the United States, the results
achieved in terms of actual performance when war came were re-
markable, and at the time of the Armistice a number of indigenous

ine Division had been formed bat only as a staff office in the Office of the Chicf
Signal Ofticer in Washington. For evidenee of the diversion of design talent to com-
mand functions, see Ltireraft Production, Hearings before subcommittee of Senate
Mititary Affairs Committee, 65 Cong. 2 Sess, 15 July 1918, 2, 779,

5. Some of the problems encountered in converting foreign designs for use with
Liberty engines are discussed in the following chapter. See also, for details of or-
ganizational changes, Capt. M. H. Blee, “History of . . . Airplane Engincering
Divicion .. 0" 15 Aug, 1019, Wright Field Hist, Office tiles,

7. For an illustration of this problem, see AAF Historical Study No. 5t, “The
Development of Aireraft Gun Turrets in the AN 1917 19147 p. 280, May 1947,
AAL Archive.

8. Sce “Rotary-Wing Aireraft in the Army Air Forees: A Study in Research and
Development Policies,” chap. ii, 1946, Wright Field Hist, Ottice, for evidence of at-
tempts by the povernment’s engineers to desipn miilitary aireraft. See also J. A,
Jeck, “Investigations” Sept. 1919, NA, BAP Hist. Box 8 3335 Investigations,
General; and AAF Historical Study No. 50, “Materiel Research and Development
in the Army Air Aem; 191421945, chap. i, 1946, AALF Archive.
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designs were just at the pomnt of entering full-scale production.
The Packard Motor Car Company used a I'rench acronautical
engineer trained at St. Cyr to produce a two-place pursuit, the
Lepere, with performance somewhat superior to that of the air-
eraftin action along the front. "The Thomas-Morse one-place pur-
sutt, the Martin bomber, and the Loening two-place pursuit were
distinetly domestie designs which had achieved superior perform-
ance records when the war ended.® But the superlative achievements
of purely experimental types did not win battles, Results, no mat-
ter how remarkuble, were of Little value unless they represented air-
craft actually on the fighting front. No aireraft entirely designed
in the United States reached Farope in time to be of value in World
War L.

The achievements of the United States in creative design and
experimental engineering, as contrasted to the result in production
engineering, were important only insofar as they marked the
growth of a new industry and developed a body of experience to
guide the War Departiment in the postwar era. In terms of pro-
vidine superior weapons to give an advantage for victory, creative
destan in the United States played little or no part. The effort of
the War Department and the aireraft industry together was pri-
marty i the direction of applied rather than ereative design. The
creater part of the wartime program for aviation was devoted to
manufacturing from ready-made designs and to reducing foreign
desizns to production. Henee there was need for a domestic ageney
to explore the many horizons of the new scienee of aviation. Such
anagen - already existed in the National Advisory Committee for
Aceronanties (NACA), but the NACA was not a part of the War
Department. The degree to which the War Department would
protit from the services of the NACA in perfeeting the air weapon
wits thas Largely dependent upon the ability of the department to
e-tablich aneffective system of liaison with the acronautical agency.

The NACA hins already been mentioned in an earlier chapter as
the product of a vider on a naval appropriations bill in 1915. The
founding lecislation of the NACA grew out of the efforts of a
croup of enthusiasts carrying on the Langley tradition at the

G Phore g

tho |

no reatiy coraprebien ive publishod diseussion of atrerait designed in
pted States doring World War I Crowell, St rica’s Munitlons, pp. 25364,
Phiy the best available in prints However, for cur.ory plll)ii.~]1t't1 resunes, see
Con Goow Squier, " Neropaoities in the United States L L " address before
Vicevican Institute of Floctrical Foagineers (New York, 1919)5 and Col. Go W,
snd Lt HO HL Fmmoas, wited States odrmy Aircraft Production Facts
inston, GO, 1919,
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have been, was searcely dynamie. Officials of the NACA believed,
with ample justification, that aireraft manufacturers were not in-
terested in models involving *radical or sudden changes” from the
prevasling standards. Clearly, the committee reasoned, it was the
responsibility of a disinterested ageney such as the NAC.A to lead
the way in pushing back the Lorizons of acronautical science and
to set the pace in developing better airveraft.!3

Beneficial as the initiative of the NACA may have been in stimu-
lating acronautical research, aggressiveness was not without its
more questionable aspects. When the committee turned from
research to participate in planning production, it contributed
heavily, albeit unintentionally, to the organizational split between
operations and supply which did so much to hamper the program
of aireraft in World War L™ T'o condemn the committee for the
problems resulting from its engaging in activities hevond those
contemplated by Congress is to overlook the factor of personality
m the new ageney. The enthusiasm which led the NACA to under-
take planning production in the absence of conercte activity in that
direction by the Signal Corps was the same enthusiasm which led
the committee to etfective service in the field of research.

Otlicials of the new agency were certainly aggressive. During
1916, the second year of its existence, the NACA sccured an ap-
propriation of $83,000 and asked Congress to provide $107,000
for the next fiscal year. Although Congress was doubtless influenced
by the progress of aviation in Lurope in granting these increases,
they <till reflect something of the energy with which the committee
tackled the problem of acronautical research. Another niore spe-
cific index of aggressiveness in the NACA appears in the work of
the committee in sending representatives to Europe to obtain scien-
tific information direetly from the combatant Powers as early as
March 1917, It will be recalled that the War Department, with al!
its established channels for liason through military attachés and
diplomatic representatives, had been unable to get observers to
the front to gather information on developments in aireraft until
Just about this same time.'s

13, Ihid., p. 13,

4. NACA Jfnnual Report, 1917, p. 17. The NACA put itself on record as bhasing
its propasal for an Aireraft Production Board under the Council of National De-
fense upon a study of Furopean experience and practice. Unhappily, the NACA
doesn’t appear to have appreciated the lack of full ministerial responsibility in the
Council of National Defense as contrasted with the British Ministry; for example,
the propnsal of the NACA adopted the duties but not the authority, the form with-

cut the substance, of its Furopean models. See above, Chapter 4.
15. NACA dnnual Report, 1916, pp. 17-19; and Extract from draft of NACA
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Smithsonian Institution in Washington.!® The wording of the
organic act of the committee constituted a broad directive, which
authorized it to supervise and direet the scientific study of the
problems of flight. Moreover, when laboratories and equipment
Lecame available, the committee was further authorized to “direct
and conduct research.” The only specifie limitation imposed upon
the new organization was fiscal, since Congress provided for no
more than $3,000 per year for five years.!!

In creatings the NACA, Congress followed a well-established tra-
dition for independent agencies, granting broad, ill-defined powers
in the enacting legislation and leaving to time, the initiative of the
agency, and the interpretations of the courts the task of defining
the agency’s functions in detail. It was the aggressive initiative and
enthusiasm of the original committecmen on the NACA which de-
termined the real scope of their activities. This delincation of func-
tions began soon after the ageney was first created.

During 1915 the committee conducted a survey of facilities for
acronautical research in the United States. The results were dis-
heartening. Few universitics displayed more than a “curiosity”
in regard to acronauties; only two offered formal course work in
acrodynamics. Thus, in its first months the committee realized that
the initial contribution of the NACA would be to define the prob-
lem of aviation by isolating the areas of the unknown and group-
ing them into related fields of study such as power plants, airfoils,
instruments, structures, and the like. Having done this, the NACA
could then provide a clearinghouse for information and a central
source of publication for acronautical findings.?? Had the com-
mittee done nothing more than provide this medium of expression,
it would probably have justified itself in the eyes of Congress, but
the men who served on the committee were not content to play a
passive role.

The infant aircraft industry of the United States would, the
committee felt, fullow rather than lead. Without capital and en-
cineerine talent, manufacturers had already shown a tendency
to follow the demnnd of the public or the requirements of govern-
mental specifications. It has been suggested (Chapter 2) that be-
fore 1917 the leadersinp of the War Departinent in acronautics,
while probably somewhat bhetter than it is popularly supposed to

Vo First Annual Roport of the National Advisory Committce for deronautics
(Washinzston, GPO 19100 po 9 See advo AN Historieal Study No, 50, chap. i

Pl Poblic No 271 63 Cone 3 March 19150 See also Chief Clerk, NACA, to Chief
Clerk, Otfice of Chicf Sienal Officer, 27 Oct 1917, AFCE, 3088 NACA.

12 NACA Annval Repo-t 1915, [T i E
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have been, was scareely dynamic. Officials of the NACA believed,
with ample justification, that aireraft manufacturers were not in-
terested in models involving “radical or sudden changes™ from the
prevailing standards. Clearly, the committee reasoned, it was the
responsibility of a disinterested agency such as the NACA to lead
the way in pushing back the horizons of aeronautical science and
to set the pace in developing better aireraft.’®

Beneficial as the initiative of the NACA may Lave been in stimu-
Liting acronautieal research, sgeressiveness was not without its
more questionable aspects. \When the committee turned from
rescarch to participate in planning production, it contributed
heavily. albeit unintentionally, to the organizational split between
operations and supply which did so much to hamper the program
of aireraft in World War 1.7 To condemn the committee for the
problems resulting from its engaging in activities beyond those
contemplated by Congress is to overlook the factor of personality
in the new ageney. The enthusiasm which led the NACA to under-
take planning production in the absence of conerete activity in that
direction by the Rignal Corps was the same enthusiasm which Jed
the committee to effeetive serviee in the field of research.

Officials of the new agency were certainly aggressive. During
1916, the sccond vear of its existence, the NACA secured an ap-
propriation of £83,000 and asked Congress to provide $107,000
for the next fiscal year. Although Congress was doubtless influenced
by the progress of aviation in Europe in granting these inereases,
they still reflect something of the energy with which the committec
tackled the problem of aeronautical research. Another more spe-
cific index of aggressiveness in the NACA appears in the work of
the committee in sending representatives to Furope to obtain scien-
tific information direetly from the combatant Powers as early as
Mireh 1917, It will be recalled that the War Department, with all
it~ e~tablished channels for liaison through military attachés and
diplomistic representatives, had been unable to get observers to
the frovt to gather information on developments in aireraft until
Jrst about this same time.!?

V3 I 0,

1 NACN (annal Repeart, 1017, po 17, The NACA put itself on record as basing
iopeorod for an Aireeaft Production Board ander the Council of National De-

for o upon o study of Farapean esperience and practice. Unhappilys the NACA
Gt appear to benve appreciated the laek of full ministerial responsibility in the
Cone oo of Nations] Diefense as eonfrasted with the British Ministry: for example,
thorrormael of the N ACA adopted the daties hat not the authority, the form with-
Lt Oetanee, of it Furopean rodels, See above, Chapter $

7 NACN deawed Lepart, 1216, pp. 15-19; and Fxtract from draft of NACA
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When the United States finally entered the European war,
the NACA expanded its activities to meet the special problems
raisad by the use of atreraft in warfare. Thus, by the end of 1917,
reaardless of whatever might have been the intention of Congress,
tie N ACA was performing four relatively distinet functional roles:
cireotrnoeient to eivil aviation ; dissemination of acronautical in-
ERS tllince or techuteal information ; applied research with special
SRR neilitary ends in view s and fundamental research. Of these only the
7 Lot fitted in with the role probably intended for the agency by
146

(‘l)“,;l'(“\\.

Durine the first two years of its existence the NACA operated
from a few crowded rooms in & Washington office building. During
1916 2 ~ite board tried to find a suitable location for a research
conter. Wihien at last the War Department was persuaded to pro-
vide a plot at Langley ield, Va., work began on a laboratory
bedidine and wind tunnels for which nearly $90,000 had been ap-
propricted.t At the end of the war, the wind tunnels were still
eomplete, The program of fundamental research by the NACA
uiey have had little or no appreciable influence upon the outeome
! ot the war, but the stimulus of war, expeeially in terms of funds,
ioade it possible to build up facilities which provided invaluable
~<crviees to the ane arm during the next 20-odd years.'s

OF equal importanee, or perhaps of greater importance as far
i~ this study is concerned, were the administrative relationships
which the NACA worked out with the War and Navy departments
durine the vears leading up to the Armistice. Both the War and
co Nuavy departments were granted an element of control in the
NACA Ly the organic legislation of 1915 which gave each service
two memibers on the Executive Committee. With representatives on

s A A st - o

e a ot A —
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! this policy-iaking committee, it was assumed that the two depart-
; ments would be able to influence the direction of the program of 1
j re~carcll conducted by the NACA. This they did in later years, j
i bat during World War I there was, as it has been shown, no lab- -
' oratory and very little research, so control of policy was academic. )
! ,.. 3
g Poestive Commitfee report, FOY. 191617, ADFCE, 3318 NACA. For a compari- 1
1 , <ol NACA and War Department in securing information from Furope, sce above, !
- (@¢ pter s N
16, A detuiled list of the subcotmittees, their personnel, and functions is given ~:
:4 B ONACA rwal Lopert 1017, See also SO W Stratton, N ACA o Capt ‘T. D, Mill- |
incs Avidtion Scet, Sienal Corps, 15 May 1917, ATCEF, 3368 NACA !
15 NACA amead Bepoort, 1917, p, T, '
{ IS, AN Historieal study Noo 50, ppo 11 130 See sho NACN dvnua! Beport,
{ Leisop. 2h b
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Soon after the United States entered the Furopean conflict a
flood of “inventions” from all over the nation poured i from per-

sons who wished to contribute to the war effort. Up until the time ]
Gen. P C. March beeaine Chief of Staff, invenlions which were

offered to the War Department were referred to the old Board of ]
Ordnance and Fortification, an agency whose ineptitude for the §
wartime task 1s probably best indicated by the fumbling form- ‘
letter treatment the board had given the Wright brothers in the 3

letsurely days of peace. General March abolished the board as a
“sheer waste of time.” In its stead during July 1918 he established
on the General Staff an Inventions Section manned with scientists
and specialists drawn from universities for the duration.'®
Aireraft inventions, on the other hand, presented a quite differ-
ent problem. Long before the Inventions Section of the General
Staff appeared, the NACA had begun to function as a clearing-
house for ideas, screening literally thousands of proposals hefore
sending on & small percentage of useful inventions to naval and
militar: engincers.” It was in performnng this useful function that
the NACA hamuered out its working relationship with the War
Department. The two formal representatives of the War Depart-
ment on the Executive Commttee were officials from Washington
who attended mectings held at infrequent intervals, but the day-to-
day relationship of the department and the NACA was actually
carried on by officials of the NACA and members of the engineer-
ing staff in echelons of the service far below the officials responsible
for effective policy-making.
The practical result of the difference between official representa-
tion and operating relationships was to shape the character of the
influence which the NACA had upon the development of military
aireraft in the postwar years. By submitting ideas diveetly to the
engimeering staffs, the NACA pLL( ed itself in the hands of those
staffs, During the war, for example, one innovation in the construe-
tion of aircraft which came to the attention of the NACA was re-
ferred to the engineers at McCook, where the idea was either re-
Jected or ignored. The same idea was given to the navy and proved
to be of outstanding value.*! The structure in question may have
been relatively unimportant in terms of the broad picture of devel-
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19. P. C. March, The Nation af War (Garden City, Doubleday Doran, 1932), p.
17.

200 NACA Ltanual Report, 1918, pp. 26 30,

21 Report on inventions handled by NACA, typeseript account presumably pre-
pared by officials of the NACA IS April 1918, AFCT, 3388 NACA.
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opment in the field of aircraft, but the administrative relationships
the incident betokened were important.

Submitting ideas through engineering channels rather than
through policy planners in the topmost echelons made it possible
for the engineering staff of the air arm to kill off a proposal for a
potentially good weapon before it reached the attention of those
who shaped strategy. It is very probable that few if any revolution-
ary weapons were “*lost” by the services in this manner during
World War I, but the subservience of the committee to engincering
rather than strategy was apparently firmly established by the war-
tune precedent.®®

It has already been suggested that the creation of the NACA
offered the War Department an important means of improving
che air arm without assuming budgetary responsibility if it could
evolve an effective system of liaison for exploiting to the utmost
the eapabilities of the new agency. If the system of liaison was in-
effective, the fault was not entirely military. ‘The committee lacked
ineleness 7 direction. To be sure, by 1918, after the aircraft
program had failed spectacularly and had been subjected to
nutierous investigations, the committee was only too willing to re-
port that its activities no longer included planning programs of
production.®® But even when the agency had restricted itself to
the role of a rescarch organization, responsibility was not clearly
detined until after the Armistice when the committee made a deter-
mined effort to clarity its role.** All temporary or expedient war-
time subcommittees were discharged in 1919, and the agency’s
funetion was redefined along twofold lines as a clearinghouse for
all acronautical information and a research agency to service the
various branches of the government.®

The NACA spent most of the war years in finding itself. The
problem was by no means unique. Other scientific agencies experi-
cneed comparable troubles in trying to work out cffective systems

22, The postwar practice was to appoint the Chicf of the Air Service and the
CLief of the Engineering Division as representatives of the army on the NACA.
Mithoagh this arrangement might seein to have balanced the strategic factor vs. the
enrineering factor in determining the course of NACA research, correspoudence
ior the period 1920-42 shows the predominance of the enginecring influence. See
W CE LSS pascim. See also Copy, memo, J. C. Hunsaker, NACA, to Gen. H. H.

Vieold, 2 May 1942, ATCE, 3318 NACA,
20N ACN Annuad Report, 1918, p. 25,

26 1or wn example of some internal rumblings in NACA, see L. M. Griffith,
~onie SEoF Bngineer, to Fxee. Com, 4 Sept. 1918, AFCE, 3348 NACA.

25 NACA dnnual Repor! 1919, 1o 1L
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of liaison with the War Department. To consider some of these
other agencies it will be necessary to revert briefly to the early
months of the war.
In April 1917 the National Academy of Sciences offered its
services to the government of the United States in organizing for
War purposes the scientific resources of the country: educational,
industrial, and institutional. The offer was a logical one masmuch
as the National Academy of Sciences was orlgmally chartered
during the Civil War to abet the Federal cause by mobilizing
scientific intelligence. The National Academy’s charter was a broad
mandate to investigate, examine, experiment, and report upon any
subject of science when called upon to do so by any department of
the government. Within the framework of this charter, the Na-
tional Academy of Sciences had shown commendable initiative in
preparing for war before war was declared.*®
Asearly as February 1917 the academy secured official approval
for creating the National Research Council (NRC), an organiza-
tion primarily designed to ferret out and muake available the
nation’s scientific personnel. Something of the council’s initiative is
shown in the energy with which it organized an expedition of scien-
tific observers to the French frout a full month before the United
States cntered the war."" Unfortunately, initiative and even ag-
gressive interest were insuthicient substitutes for effective organiza-
tion. From the outbreak of war until early in 1918 the NRC ex-
isted only as a relatively loose assembly of scientists. A single rep-
resentative in Washington served in the capacity of liaison officer
between the {ederal government and individual scicntists working
in their home localities, almost entirely without benefit of govern-
ment funds. Limited as the productivity of this rather informal
arrangement ncccssari]y was, the NRC nevertheless laid some im-
portant groundwork in organizing science for war. During the
summer of 1917, at the council’s instigation, the Chicf bmmll Of-
ficer established a Science and Research Division within the Signal
Corps which utilized scientists of the NRC to carry out a number
of research projects. The distinguished physicist R. A, Millikan
accepted a commission as lieutenant colounel and took command of
the division in 1918.%%
26. W. F. Willonghby, Government Organization in War Time and After (New
York, D. Appleton, 1919), p. 22.
27. NACA Annual Report, 1917, p. 19.

25. Capt. C. M. Sparrow, “A Brief History of the Organizntion and Activities of
the Science and Rescarch Division of the Bureau of Alreraft Production” (undated,
ca. 1918), NA, A.S. Finance Advisory Board, Case No. 310, Box 15. See also L.t. R. C.
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The exact role of the Science and Research Division in the ad-
ministrative framework of the Signal Corps was not clearly estab-
lished. The directive which authorized the new division vaguely
assizried it responsibility for all research and development work
ordered by the Chief Signal Officer. This left the entire burden of
imitiative upon the chiei and none with the scientists themselves.
Under this arrangement the scientists of the division were con-
sidered to be a pool of talent from which the best qualified in-
dividuals were drawn when problems appeared. At best this was
an after-the-fact way of exploiting the potentialities of science,
waiting for difficuliies to develop rather than secking to use scien-
tists to develop difficulties—for the enemy.

Within the limitations unposed by a scarcity of funds and the
whsence of effective limison in Washington, the scientists of the
NRC proved sufficiently useful during the summer and fall of 1917
to induce officials in the Signal Corps to take increased interest in
the possibilities of exploiting the scientific resources of the nation.
Farly in 1918 the Chief Signal Officer 1ssued a new directive
strengtheniug the position of the Science and Research Division by
givinz it a more aggressive role. This directive made the division
responsible for the investigation of all inventions and scientific
developments of interest. In place of passive reliance upon orders
from the Chief Signal Qfficer assigning individual projects for solu-
tion, the scientists were now officially encouraged and even required
to seck out technological advances of possible use for military
purposes. Of equal or greater importance, the new directive spe-
cifically required the Science and Rescarch Division to bring find-
ings of interest to the attention of other divisions of the Signal
Corps which might make use of them.??

The scientists assigned to work with the Signal Corps were, of

: ;ﬁ course, only one group of the many enlisted in the over-all program
P of the NRC which served all branches of the War Department,
I 34 the Navy Department, and other governmental agencies. Nonethe-
’ e less, the success of the Science and Research Division in the Signal

] . . . .

2 ‘ f’ Corps appears to have been typical of other units in the NRC with
t military affihations, because President Wilson signed an executive
i J order in May 1918 requesting the National Academy of Sciences
E \i& Hillsdale, “Advisory and Cooperative Apencics,” pp. 57-70, July 1919, NA, BAP
PR Hit. Box 9, 331.7 NRC History.

) 1‘3— 29, Sparrew, “A Brief History™; and Oflice, Chief Signal Officer, Office Memo No.
! A 35, 16 Feb, 1918, NA, DMA Box 3, 321.9. Sce also Memo, I.t. Col. L. S. Horner to

Maj. R. A. Millikan, Chief, Science and Rescarch Div.,, 28 Feb. 1918, NA, BAP
F.xec. BDox 6, 026.4 Scientific Research,
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to vive the NRC permanent status. The president laid down a series
of specifie functions to gnide the council in its future operations.
T'he broad purpose of the NRC was to stimulate science and re-
search for national defense. Within the meaning of this general
objective the counetl was enjoined to “survey the larger possibili-
ties of seience™ and to “formulate comprehensive projects,” bring-
inz the attention of seientists and technieal investigators to the
important requirements of the armed forces.

The president’s divective for the NRC was a great deal more
specttic than that guiding the NACAL In a sense, it reflected the
experience of the Science and Research Ihvision in the Signal
Corps, for it required a positive or active role rather than a passive
one. Unfortunately, while the directive was specific in telling ex-
actly what was wanted, it neglected the important consideration
of how the desired end should be accomplished. The NRC weos “to
serve as a means for hringing investizators, into active co-
operation with the scientific and technical services of the War and
Nuvy Departments 224 Implieit in this assignment was the
as~tmption that the military would come halfway, organizing an
adinini~trative system capable of working in conjunction with the
seientitic talent made available by the NRC. Just as in the case of
the NACA, the extent to which the War Department profited from
the services made available was, i a large measure, dependent
wpon the effectiveness of the machinery for linison established to
Lring the two organizations together.

The Chief Signal Officer’s directive of February 1918, men-
tioned above, gave the Science and Research Division an active
rather than a passive vole. Three months afterward the Signal
Corps lost all control over aviation with the formation of the Divi-
~ion of Military Aeronauties (DM.A) and the Bureau of Aireraft
Production (B;\] ). The Science and Rescarch Division moved
under the control of the BADP. But a complete break with the Sig-
nal Corps }nmul diticult. Many of the scientists of the division
were encaged in work on signal equipment rather than aireraft,
so the division continued to serve the Signal Corps as well as the
newly ereated organization for pm(lucma,r aireraft.t

Shortly after the reorganization in May which divested the Sig-
nal Corps of acronautical interests, the Seeretary of War redefined

The full text of the Executive Order of 11 May 1918 i« given in Willoughby,
Gavernment Organization, pp. 23 4

S Undated, unsigned Dpeseript, “Seienee and Rescarch Division,”™ probably

prepard soinedin,e in 1919, N AL DM Box 3, 321,
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thie duties of the Science and Research Division. In the light of the
Chiet Signal Officer’s directive of February, the secretary’s con-
cept of the functions of the division appears to be a retrogression.
e belioved the division should be *utilized for such scientific in-
vestiration and research as may be necessary.” Such a definition
onthned w decidedly narrower and more passive role than that
contemplated by the Chief Signal Officer.?®
The Seience and Research Division had been operating under
the BAP for less than three months when it beeame evident that
the new arrangement was not so effective as might be desired. The
Director of Technical Information (BAP) recognized the prob-
lem for what it was. Research work on acronautical problems, he
telt, had been unsatisfactory, in part at least, as a direct result of
inadequate organization and administration. Not only were the in-
ternal operations of the Science and Research Division unstable,
but the relationship and partition of responsibilities among the
divisions, the NACA, and the Bureau of Standards, as well as a
nunmber of vther governmental agencies remained unclear.*3
The Dircctor of 1'echnical Information was in an excellent posi-
tion to understand the limitations imposed upon the Science and
Research Division while its organizational stature remained uncer-
tain. Sitting in the midst of a complex where competitive and dupli-
cating channels of information were the order of the day, the di-
rector made a determined effort to unify the research activities of
the Science and Research Division, the NACA, and other agencics
under a single command. The need for unification and control was
probably not so much the result of an abuse of power by those who
planned and created the several agencices for research as it was the
result of a combination of carelessness in drafting dirvectives and
innate agaressiveness on the part of operating personncel. If it was
to avoid competition and collision with other research agencies,
the organization, with its greatly expanded scientific and research
functions, now required better administrative control than it had
enjoved when still on a job-shop or project basis under the Chief
Sional Officer. Enlarged functions tended to penetrate areas of
activity already covered by parallel agencies, making a greater
refinement of direetives and a tightening of administrative control
increasingly necessary. It was this situation which the Director of
Techmical Information, with his sorry experience concerning the
S20 Sparrow, A Briet History”
40 WL Ol Sabine, Diveetor of Teeh. Info., BAP, to M. W, Kelloge, Asst. Director,
Aireraft Production, 20 July 1918, NA, BAD Lixee. Box 6, 026.4 Scientitic Research,
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problem of technical data, recognized so clearly. Seeing the prob-
lem and doing something about it, though, were two different mat-
ters.

The geveral research organizations interested in aeronautics
represented as many different and separate governmental agencies,
parallel to the :ir arm proper rather than subordinate to it. Ef-
fective reorganization would involve more than administrative re-
form within the War Department ; possibly even legislative action
would Ye necessary. Unfortunately neither Congress nor the War

(Y
a a2 g

Department attempted any comprehensive solution of the prob- B

_ F lem of administering research. The Director of Technical Informa- ]

S . ,".f‘?< tion felt that “a very large opportunity to accomplish results by 1

‘ b suitably organized and directed research” had been thrown away.?* «1

: e Not only was there no attempt to unify aeronautical research A
el activities at the national level in the summer of 1918, but even

B within the BAP itself the Science and Research Division appeared 1

A to be relegated to an inferior status. An administrator for in- )
| -1 dustrial research recruited as a possible director for a unified or-
¢ o ganization believed that rescarch was subordinated to production
] 44 in the BAP. After studying the problem in some detail, he reported
] S that the production officials were “probably not very keen on scien-

tific research” and were “preoccupied by immediate difficulties.” 38
When the war ended, production was still considered more urgent
than scientific research. While there were literally thousands of
employces administering production of aircraft at the time of the
Armistice, that portion of the Science and Research Division con-
cerned with aviation comprised a total of 22 officers, 121 enlisted
men, and 16 civilian scientists.?® Numbers alone, of course, were
no certain indication of significance, but, the fact that a large pro-
portion of the scientists, civilians and officers alike, had been
drawn from outside the War Department for the emergency only
was of utmost importance. When the war ended they went home
to the universities and research institutes from which they had
come. The Science and Research Division almost ceased to exist for
want of personnel.
There were other reasons too why the Science and Research Divi-
sion did not survive the immediate shock of the end of the war. It
34. W. C. Sabine to W. R. Whitney (of General Electric, Schenectady, N.Y.), 22
Aug. 1918, and Memo, Asst. Director, Aircraft Production, to Bureau of Standards,

12 July 1918, NA, BAP Exec. Box 6, 026.4 Scientific Rescarch,
35. W. R. Whitney to W. C. Sabine, 27 Aug. 1918, NA, BAP Exec. Box 6, 026.4
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had not become deeply entrenched in the organizational hicrarchy
of the air arm. To begin with it had been an extraneous accretion
to the Signal Office, and after the reorganization of May 1918 it
straddled uncomfortably between the Signal Corps and the BAP,
which was more interested in production than in research. When
the emphasis on production fell away after the Armistice, the BAP
was dissolved in the formation of the Air Service, and the Science
and Research Division was nominally merged with the engineering
organizations at Dayton, Olio. Without the leadership of its scien-
tific personnel the division changed in character as it became sub-
servient to an enginecering agency with different objectives.®” To-
gether these factors added up to one result: Little interest and less
experience in organizing for science and rescarch were passed on
to the postwar era vy the World War I agencies for military re-
search. Since these agencies made comparatively little direct con-
tribution to victory, the United States necessarily depended heavily
upon borrowed weapons and foreign designs for aircraft and ac-
cessories. This reliance served to emphasize the importance of the
organizations for “borrowing,” to wit, the organizations for in-
formation and decision-making discussed in earlier chapters. Just

how well they were able to carry out their functions remains to be
seen.

37. See “Rotary-Wing Aircraft” (cited above, p. 105 n. 8) for a discussion of the
role of fundamental research in an applied rescarch or engineering organization.
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Chapter VII. The Development of Air
W eapons: Fighters and
Observation Aireraft
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Tie Usiren Seares declaved war on Germany in April 1917. i
A full vear Tater adveraft production amounted to little more than
a trichle. No bombers and no fighters had heen produced. The first :
nine completed observation aireraft, modificd versions of the Brit- -]
i~ DelLviland DAL appeaved e February 19180 During the 1
following month only four more came off the assembly lines, and 4
in Aprily a full year after the war began, the total production =
wos I3 aireraft.! Of the several forcign types seleeted by the Boll- ‘
> ' ine Mission in the summer of 1917, only one hael even approached -
: the stace of mass production. Although there were 10,000 DIH-k -
\ o observation aireraft on contract during the war, 15 completed air- ‘
3 B cradt some 12 monthis after the outhbreak could scarcely be regarded :
as an hnpressive achievement.? The promised acrial might with
which the United States hoped to darken the shies of Turope had .
[ , not materialized, ]
! : When the public at Lirge learned of the msignificant nwmber of 3
F aireraft manutactured, a wave of indignation and criticism broke . 4
‘ ,‘j over those who were responsible for the nation’s aviation program.? \
] R Just asmicht have been expeeted, a rash of investigations, official
{ and aunsi-oflicial, broke out in answer to the publie elamor. The
A 3 ~tory of these mvestigations and the factors, political as well as
patrioticowhich inspired thentis not the concern of this study. Some
! ; of the investizators” findings, nonethelessy have a direct bearing
. upon the development of superior acrinl weapons, The successive
] itvestizntions uncovered agreat number of flaws in the program =
1 ' ool GO W NMiter and Lt L HL Emmons, Urited States ddrmy Aireraft Pro- 1
3 dicctioon Pacte (W Tinston, GPO, 1914), pods, ]
4 i 2oL pert om diveraft Sueveys oL, House Document No, 621, 66 Congr, 2 Sess,,
. '1 1.0 P pot ) ) . . 7
¥ Aoosces for example, New York Times, 20 March 191s ., for criticism of the i
%: avistion progran. '-‘
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FIGHTE
forrinutacturing aiveraft, but the consensus held that imadequate
c_aazntion was the root of the trouble.?

A subcommnttee of the Senate Mititary A ffairs Committee, one
of the st of the mvestigating groups, published its report in
Avsust 1918, The committee’s findings were inmany wavs asuni-
pecion o the investigations conducted earlier, and as such they
aore generally representative. The Senate commiltee was quick to
}int oat that an *unsystematic and meffective™ organization m
il the several branchies suffered beeause of ill-defined, contliet-
it and overlapping functions had hampered production from the
Leginning of the war, The administrative deficiencies of the organi-
sation for the production of aireraft were reflected in a number of
wavs, The inetfective systems of liaison to report the requirements
of the forees in combat to the drawing boards of mdustry were
sinuled out for particular criticism. The committee also empha-
~izad the need for a single, unificd source of command to give au-
dworitative decisions in the seleetion and development of aerial
Weapons,”

The findings of the Scnate committee, like those of all the other
mvestigating groups, uncovered much that was faulty, but no-
where did they resolve the various difficulties into a comprehensive
explanation of the problems encountered while developing aireraft
in wartite, Nowhere did the committee attempt to relate the made-
quacies of the systemn of liaison or the faulty organization for mak-
ing decisions directly with the meager results accomplished. The
committee did go as far as to place the major blame for the failure
of the program upon the policy of adapting all tactical aireraft
to the Liberty engine rather than manufacturing exact copies of
Furopean models. Nevertheless, the factors behind thas all-impor-
tant policy and their relationship to the inadequate organizations
for information and decision were left unexplored, if indeed they
were even recognized.

In singling out for censure the decision to standardize the Lib-
erty engine for all tactical aireraft, however, the Senate committee
micht well have contributed substantially to an understanding of
the whole problem. The ease of the Liberty engine is essentially
the pattern of acronautical design in brief. To analyze the decision

1 Por compari-on of the investigating committee texts, see reports of H. Snowden
Mo Ledle 12 April 19185 the Senate Committee, 22 Aue. 19185 and Charles Evans
Fluzbe o025 Oct 1015 N A BAP Hist Box s, ! Investigations, General.

S bireraft Production in the United States. Senate Report No.o 55335, 66 Cong.

2 Ness, 22 A 191, pp. 3o
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to standardize the Liberty is to analy <c the whole wartime program
for developing aircraft.
When the United States declared war there were no satisfac-
torv engines in the United States suitable for use against the enemy.
Foreign aviation missions in Washington during the spring of
1917 agreed that a 225 h.p. engine should be developed for use in
the following year. Three months later it was evident that a 330 h.p.
engine would be required if aireraft of the ALKL" were to compete
successtully with the enemy.® The Liberty engine was inttially de-
signed to meet the 223 h.p. requirement. Before the war ended the
original 8-cylinder engine had been expanded into a 12-cylinder
model. The power rating of the Liberty 12 jumped in several inere-
ments from 330 h.p. to a final model at the end of the war rated at
$+40 h.p.” Each increase in power involved redesign, prolonged test-
inz, and delays in production. At the same time, cach additional
increase in horsepower rating widened the margin of superiority
m combat.
Almost from the very beginning of the war it was clear to of-
ficials in the United States thiat the pace of increases in horsepower
would be the pace of development in aireraft. The decision to
utilize the Liberty engine, an admittedly experimental type, was
a decision made with full appreciation of the necessity for design-
inr well ahead of the course of events in Europe. To build exact
copies of the foreign types available when the United States de-
clared war would have meant providing obsolete aireraft for the
ALLE. The time involved in transmitting drawings and physical
samples from Furope and the time spent in getting production
under wa  in the United States would inevitably amount to at least
<everal months. That the 225 h.p. engines recommended for pro-
duction in April and May of 1917 were considered inadequate a
mere three months later is in itselt evidence of the wisdom of the
decision to use Liberty engines rather than foreign models. Fur-
thermore, the decision of the authorities to use the standard Liberty
engine for all types of tactical aireraft manufactured in the United
Stutes, or whenever possible, was a decision to foster output m
quantity. Standardization is the essence of mass production. To
standardize is to simplify. Not only does standardization simplify
5. Mixter and Fuanons, Jdireraft Production Facts, p. 16 n. LAt the time the
United States entered the war, Allied engines then in use seldom developed more
than 130 hop. The British were even then striving to produce 200 hup, engines in
G omtity. T A Tones, The War in the Adir (5 vols,, 2 #; Oxford, Clarendon Press,
1625237, Vol & elap. it
7. Miater und Emmons, Aircraft Production Facts, pp. 17, 2L
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L FIGHTER AND OTHER AIRCRAFT 121

tooling, training of labor, and manufacturing operations, but
maintenance in the ficld and distribution of spare parts are vastly
facilitated as well.

Thus far, the officials were consistent. Their decisions showed a
recognition of the importance of superiority in design and at the
same time the equally important factor of production in quantity.
The problem of producing superior airplanes in wartime was, un-
fortunately, not quite so readily solved. As all designers knew,
airframes are planned around engines. The power plant is the
heart of the aircraft. To standardize with one engine was to force
all desiens to conform to the limitations and characteristics of that
one engine regardless of the functions to be performed by the air-
plane. When a standardized engine was imposed upon designers
of aireraft, long-range night-bombers were limited to the same
power plant used by low-flying observation aircraft. To stand-
ardize was to stultify creative design and the development of air-
craft as a whole.® The investigating committee of the Senate recog-
nized the facts of this situation but failed to take the next logical
step and resolve these facts into an explanation of the underlying
. difficulty during the war.®
T The problem of the Liberty engine was typical of the larger
problem of aircraft production as a whole. Standardization and
superior weapons involve a conflict of policies representing mutu-
ally exclusive ends. The objectives of more weapons and of better
weapons tend to pull in opposite directions. The extent to which
ofticials in charge of aviation recognized the contest of objectives
would determine, to a large extent, the results achieved in manu-
facturing aircraft for the AET.

% By the end of 1917 officers in the War Department at large ap-
Do peared to recognize the presence of the forces of both standardiza-
tion and development. “Aviation science,” the Chief of Staff re-
ported, “is advancing by leaps and bounds.” The aircraft of
“today,” he said, is obsolete “tomorrow.” At the same time the
chief praised the Burcau of Standards for perfecting a scheme of

»
Pk
‘3 standardization which avoided “the absurd condition previously .
: N’ﬁ"vl R
""' S. The stultifying influence of the standardized Liberty engine was somewhat 1
b mitigated by the circumstance that other engines actually were developed and manu- 4
factured in the United States in s, ite of the policy of standardization. During the o
1920°s Liberty engines in surplus stock retarded aircraft development so seriously B
thit Congress finally arbitrarily forbade their use. See AAF Historical Study No. o)
’ 41, “Evolution of the Liaison-type Airplane, 1917-1944,” chap. i, May 1946, AAF »
Archive.
9. dAircraft Production in the United States, Senate Report No. 555, p. 3. ]
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existing™ wherein thousands of different parts for every type of
aireradt clogeed the industries of the nation.™ In his final report
At thie cnd of the war the Chief Stenal Otlicer, if not the entire War
Deprriment, was ready to attribute the disappointments in pro-
diretion to the failure to standiedize, One of the “serious mistakes”
ot the war, Lie believed, was the “multiplicity of types™ developed.
On the other hand, he lauded the whole conception of a single
~tomdard enzine as an outstanding achievement. The celebrations
of October 1918 m Detroit, when the ten-thousandth Liberty en-
~ee rolled off the production Tine, appeared to give the Signal
Corps a sense of great accomphshment.™ It may be argued that
the report was pleading a eanse inasmuch as the Chief Signal Of-
ficer had been involved 1n the decision to standardize the Liberty.
Bat f the Chief Stgnal Officer®s sense of trinmph was special
pleadine, his ease was not without support.

Throughout the first six nionths of 1918 the demands from the
front were for areraft in quantity; they did not stress quality.
I July 1918 the Chief of the Air Service, AL, faid down a poliey
which expressed in a single sentence the point of view of the fight-
e front move suceinetly than a dozen cabled discussions: “Im-
provements are good but production is better.” ' The sense of
urgeney ratsed by repeated demands from the front tended to place
an abnormal emphasis on production and henee upon standardiza-
tinn at the expense of improvement in design. Had the War De-
partment coneentrated upon production in quantity, manufactur-
me exact copies of aireraft and engines from designs on hand in
April 1917 there is little doubt that the numbers of aireraft desived
on the front would have been available. But if that course had heen
tuken there 1s equally little doubt that the protests from the front
wourld have been Toud and long that obsolete aiveraft were worse
thin none at all, were, in fact, suicidal. Resolution of the contest
of weapons of superior performance vs. weapons standardized for

s Repart of Chief of Staff, Annuol Reports of the War Departmert, 1917, 7,
17,
11 Report of Chief Sicnal Officer, cdnnual Reports of the War Departnent, 1918,
LoTeThon
T2 NS, VR, Menro Nao 21, 15 July 1918, quoted in H. AL Toulmin, ir Seriiee,
aeesio ey ity Foree, 103 (New York, Do Van Nostrand, 1927), p.
THE Teulming alibomgh he had aceess to the facts, utterly fails to understand the
prcblcn of perfornmanee vy production and repeats Llovd Gearge's charge that
fod b U b States to develop the Tiherte Toatmin pleces the blane upon
L vt
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mass production was never so simple as the critics on the front

secemed to think™®

Months before the United States entered the war the British
had learned the lesson that standardization brings stultification.
The War Oflice, influenced no doubt by ofticials at the Royal Air-
craft Factory at Farnborough, standardized on the 75-mph BE,
or Blériot Experimental aireraft, as a type for combat. As a re-
sult of the refusal to accept or at least encourage competitive
development by private menufacturers, the 75-mph British air-
plane beeatse easy prey, “Fokker Fodder,” when the Germans ap-
peared along the front with the 100-mph Fokker aireraft. By 1916
the War Office knew the price of standardization and thereafter
actively encouraged the development of new designs.'* The British
had learned, as Chiet Justice Holimes once said, “*1'o rest upon a
certainty s aslumber which, prolonged, brings death.”

Standardization may be the birth of production, but it 1s at
the same time the death of development. As one officer in the AEF
dexcribed the condition, the types of aircraft required at the front
“changed more rapidly than women’s millinery.” The following
chart, indicating the number of different types of aireraft devel-
oped by the Powers during World War I to fulfill three basic
military functions of the air arm, clearly reveuls the high rate of
flux in design in the contest for superior performance.?

13, Fynical of the combat aviztor's attitude was the following complaint: “Fhere
was 1 notable lack of cooperation . . . as shown by the failure of the Technical Sec-
tion to adopt mprovements suggested by commanders who had learned from ex-
perieree that such improvements were essential to efficient operations.” “Tuctical
History of American Day Bombardment Aviation,” p. 28 (undated, ca. 1919), NA,
WW! Orgn. Records, A8, Hist. Records Box 1. While the organization for translat-
inr ide s into weapons was certainly faulty, even the best of organizations would
Lave been unable to effect the miracles demanded by some tactical conunanders.
For an example of the evil influence of obsolete or inferior equipment on morale, sce
Jones, The War in the oAir, 5, 36,

14, C. G Grey, The History of Combat Airplanes (Northfield, Vt, Norwich
University, 1901), pp. 8 120 and o History of the Air Ministry (London, G. Allen
and Unwin, 1040), pp. 40-1, 51, 61- 2. W. A, Raleigh, The War in the Air (Oxford,
Clicendon Pross, 1922y, 1, 426, 429, and H. A, Jones, The War in the .dir (5 vols,
2o s Onford, Charendon Press, 1928 37), 2, 251, disenss the BE but ignore the full
i lications of the problem Jones states (3, 267) that threc-quarters of the RIFC
suadrons in France at the hexinning of 1916 were equipped with a standardized BE
aiceraft which woas inferior to the okker,

15 1. s, Goreell, *The Council of Frrors,” address before Virginia Military In-
“itute, 13 Feb, 194, and *What, No Airplanes?" Journal of Air Lawe and Com-
poover (lang 1911), pe 180 See also “Final Report of the Chief of the Air Service,
AR i Sopetee Tuformation Cirevlar, o) Noo 180 (15 Feb, 1921), 37 8. The
tirires shown inelude different models (represonting major moditications of types)
as well as different types.
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Nuxser oF Tyepes Deveroren 158 Eacu ovr
TiHe Forrowixo CaTeconies

Observation Pursuit Day Bombers Night Bombers

United Kingdom 20 27 10 10
France 22 31 7 4
Italy 11 13 4 7
Germany 10 12 - 6

In the Light of the almost fantastically rapid obsolescence shown
above, the standard Liberty engine must be appraised as neither a
triumph nor a failure. The Liberty engine epitomizes the problem
of aircraft in wartime. Insofar as the Liberty was turned out in
quantity—over 135,000 by November 1918 -—the engine was a suc-
cess in production.'® Morcover, since the Liberty 12 was moditied
to increase its output in horscpower progressively from 3:50-h.p.
to +140-h.p., the engine was a success in design capable of expanding
its margin of performance to maintain superiority in combat.’?
The contest between the objective of mass production and the ob-
Jective of superior or improved performance resulted in a satis-
factory working compromise where the Liberty engine was con-
cerned. In the struggle for more weapons and for better weapons a
halance had to be obtained. The program of the War Department
for producing aircraft during World War I was a failure to the
extent that it did not attain in production of airframes the same
balance between numbers and improvement accomphshed with the
Liberty engine.

The automotive industry which produced the Liberty engine was
well established and fully operating when the war came. The or-
ganization which made the decision to use the Liberty engine, or
misuse it, had no such foundation. Neither the handful of officers in
the Aviation Section of the Signal Corps nor the minute aiveraft
industry had had at the outbreak of war any significant experience
in production, administrative organization, or the development of
airplanes for combat. The results achieved were commensurate with
the inadequacies of the organization. A résumé of wartime produc-
tion reveals just how inadequate the organization really was.

The British Bristol fighter was one of the three British aircraft
selected by the Bolling Mission for production in the United States.
A sample atveraft arrived in New York on 25 August 1917. Ten
days later it reached Washington where Lt. Col. V. K. Clark, who
had just returned from Lurope, made preliminary drawings, re-

14. Mixter and Fmmons, Adircraft Production Fucts, p. 25.
17. 1bid., p. 3.
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designing the airframe to use a Liberty engine. The Liberty, rated
at 00 h.p. i contrast to the 275 h.p. engine conventionally
utilized n the Bristol, was a larger and heavier power-plant and
required a considerable amount of modification in the airframe to
be adapted successfully.'® While the redesign of the Bristol fighter
was in process, the Equipment Division of the Signal Corps signed
a contract for 2,000 Bristols with the Curtiss Airplane and Motor
Corporation, at that time the largest builder of aircraft in the
United States. During the first week of November 1917, military
oflicials sent both the British sample aircraft and the drawings con-
verting the Bristol for use with the Liberty engine to the Curtiss
factory. By the end of the month constrmiction had actually begun
on the first item. So energetically was the work pushed that an air-
cratt was completed for a flight test before the end of January
1918,

The Bristol with Liberty engine proved to have a number of
froilts which engineers at the Curtiss plant set out to climinate by
redesign. Meanwhile, preparations went ahead for production of
the 2,000 items on coniract. In their successive attempts to redesign
the Bristol to carry the Liberty, engineers of the Signal Corps and
Curtiss staft inereased the over-all weight of the aireraft. Since
the wing area was not changed, the wing-loading, or pounds per
square foot of wing area, increased alarmingly. Twenty-six Bristols
were manufactured, but those which were given flight tests erashed.
During July 1918, the War Department canceled the Bristol con-
tract after spending more than six millions.'® This loss in money
was probably insignificant in comparison with the loss in time.
After 15 months of war, no fighter aircraft had reached production
in the United States. In converting the Bristol for use with the
Liberty engine, aviation officials had gambled in the hope of secur-
ins an aircraft of superior performance rather than turning out
exact copies of British designs in large numbers. The gamble
friled.

T'he story of the F'rench SPAD, a fighter selected by the Bolling
Mission, parallels that of the Bristol. Arriving in the United
States in September 1917, the sample SPAD was shipped directly
to the Curtiss factory in Buffalo, New York. The manufacturer
Lad no sooner received an order for 3,000 single-place SPAD fight-

IS Thid, p. 49,

19,0, L. Brockett, “Iistory of the Bristol Fighter,” 1919 - ~d documentary data
compiled in preparation of this document, NA, BAP H.s.. . .x 20, 452.1 Bristol
Abveraft, See also Adircraft Production in the United Stafes, Senate Report No.

735, pp. 2, 5, and Report on Aircraft Surveys . . ., House Document No. 621, p. 4.
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126 IDEAS AND WEAPONS

ers and hegun to prepare for production than a caneetlution wr-
rived. The whole project stopped.

A number of factors probiably cutered into the decision to can-
cel the order for SPADS, Licatenant Colone]l Clark believed it
would he impossible to convert the SPAD to carry o Liberty engine.
Ao, repeated eables from the AR questioned the value of single-
place fighters.®” During December 1917 w cable sent from abroad,
probably without knowledze of the order canceling the SPADS,
recoinmended that etfort in the United States <honld be caneen-
trated on adreratt “alveady ononr procraa™ A further recommnen-
dation that the United States shondd lease production of sincle-
place fichters to Europe™ served only to compeund the confusion
and confirm the probable crror.®!

I February 1918, when French <ourees proved anabile 1o meet
the demand, cables from the AELF requested 1,000 SPADS o
carliest possible delivery to Franee™ Tn Xpril 19180 a ol vear
after the United States entered the wary sabsequent dispatehes
fror the AR diveet= imunediate preparations for the produc-
tion of single-seater machines™ #2 At the end of April, Curtiss re-
cetved a contract for 1.000 S5 aireraft, the British ver<ion of the
Freneh SPAL fichter. This meant beeinning :df over azain, start-
ez ab the point where the previons contracts to nemnfacture
SPADS Lad beoun cight months earlicr. But of cotirse the new
nodel never reached production before the Nmmistices* T'he ab-
~ence of adequate information and machinery for mahing decisions
.\{'('“l\"l Hnever more Hl‘])ill'('“t.

Whin the war ended with neither the SPAD nor the Bristol in
production, the United States had no fighter aiveraft on the front
other than those sceured from foreign sources. With the British
DIL-t, the observation aircraft selected by the Bolling Mission
for production in the United States, the achievement was quite
ditferent. By the time the Bolling Mission broke up and Lt. Col.
VoL Claek vetuened homie, the DH-4 had already heeome ob-

200 See, for exatnple, Capy, Pershiug eable, 5 Oct. 1917, NA, BADP Hist, Box 25,
SPAD file, amd Huches Report, 25 Octo 1918, chwtomotive Tudustrics: The dutomo-
Lile o N IS, (01 Oetl 1918), TS5

21 Capy, Pershing cable Noo 375, T Dees 1917, N, BADP IHist, Box 25, SPAD
tile.

220 Perching eables Noo 580, 10 Feb, 1918, and No. 916, 19 April 1918, among
otbers O N AL BAR Hit Pox 25, SPAD file,

23 Fe thaony of Majs B Do Fouloisg War Bepoditures, Honse Hearines, 64
Conzo 1 Secs,, Serial 20 U6, 6 Aug. 1919, pp. 358 95 Aireraft Production in the
Uoivid Statee, Seoate Report Noc 555 po2oand Jo AL Beek, “Tnvestigation™ Sept.
TOT9, N AL BAL Hist, Box 8, 5335 Investigations, General,

! s
i v 1.3‘ ‘. 4 TN
e e I S s I SRSt itnrstas o g ARSI dpinaii s st iphispid

T Y PV W DT G Y U S G N

ol |

R L

s




T R N S i S
= ————— ) - e
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solescent.?t A subsequent model, the DI-9, was beginning to re-
place the DIt i British production, and Colonel Clark recom-
wended manufacture of the more advanced design # Unfortunately
the only sample aireraft available in the United States was a DI -4
and not a DIY. This sample had actually reached New York be-
fore the Bolling Mission finally decided upon the DIH-4 as an
oflicial ~election. But this forchandedness and spirit of cooperation
on the paat of the British were, as things turned out, to prove a
mi~fortune. During Mugust 1917 the sample DH-4 was shipped
to the Dayton-Wricht Afrplane Company in Ohio where engineers
bewan preliminary studies to convert the aireraft for use with the
Iitorty eneine. When Colonel Bolling learned in France of a plan
to rrmufactare ,000 DI-9 aiveraft for observation, he promptly
cibled hack that the number should be doubled. By the end of
September 1917 1t was anticipated that production on 4,000 DH-9
adreradt would begin in about three months. But at that date theve
wis no DH-9 in the United States. None arrived until February

191s5.
At best, planning for the production of observation aireraft in
P the United States was confused in the fall of 1917, Just how con-
2 4 . . . . o
K fusad the whole matter was is amply illustrated by the following of-
ficizlly approved prograws, each superseding the one before it.*¢
", CosramisoNy or DH-4 axp DH-9 Procrgaws
B SunowixNe CnasNees 18 Goars ror PrRopUCTION
' B DIL-; Aireraft DIH-9 Aircraft
' ¥ 2 Aug. 1917 5,000
. 22 Aug, 1917 5,000
) 25 Aug. 1917 15000
31 Aug, 1917 6,000
t Sept. 1917 15,000 5 Sept. 1917 2,000
17 Oct. 1917 250 9 Oct. 1917 4,000
{ / 29 Oct. 1917 1,000 29 Oct. 1917 7,000
i : 11 Peb, 1918 4,500 1 Ich. 1918 5,100
! i . . - . . .
y % The wide variations in the mummbers of aircraft believed to be re-
4 3 quired as reflected in the successive programs above reveal the ab-
4
r‘ 28 Aiveraft Production, Hearings before subeommittee of Senate Military Af-
- fairs Comuaittee, 65 Cong. 2 Sess,, 15 Juoly 1918, 2,755 and Hughes Report, Automo-
[» : tie Inedistrios: the dutomabile, 50, No, 18, 750 10, 11,
§ L 25 British DH-14 production in the last quarter of 1917 was 427, DIE-9 produe-

cnwaey 5 heweverg in the first quarter of 1918 DH -9 production was 331, almost
eqre:l o DH- produetion, which amounted to 3520 In the second quarter of 1918

T —

i oy To DH-CS were produced in the United Kingdom against 1,156 DH-9's. Jones,
{ ! 'V Wearin the fie, Vol o, A\ly[y, VT
b 24, Haghes Report, po 750 130 Not all fluctuations in the program are shown.
b
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128 IDEAS AND WEAPQONS

sence of a single comprehensive system of control over quantity.
Likewise, the approved programs give no indication of control
over quality, that is, production of the superior design (DI1-9)
to supersede its forerunner (DH-4) when possible. lxpedicnce
rather than planning seems to have been the order of the day.

In February 1918 officials in charge of production for the Iquip-
ment Division of the Signal Corps canceled the entire DI-9 pro-
gram to concentrate upon the DH-4. Undoubtedly the delayed ar-
rival of the DH-9 from England contributed to this decision. That
no tactical aircraft of any type had been turned out in quantity
in the United States after 10 months of war was probably also a
factor. The real significance of the decision to produce the DII-4
rather than the DH-9 lay in that it was made by officials in charge
of production without reference to the tactical elements of the
service in combat.*?

The DH-9 contracts were converted to cover production of the
DH-+ instead. Two manufacturers, the Day c:n-Wright Airplane
Company and the Fisher Body Corporation, undertook to manu-
facture the aircraft in mass production. The manufacturers were
successful in converting the DeHaviland design to carry a standard
Liberty engine, and a flight test of the converted model was first
made in October 1917. But the initial promise of the converted
DH-4 was illusory. Although the redesign of the engine worked out
satisfactorily, accessory equipment proved troublesome. The origi-
nal sample DH-4 received in the United States had been designed
for British armament and accessory equipment. In the mounting of
machine guns manufactured in the United States, a number of
small but vexing problems involving redesign of the cowling were
encountered. Similarly, it was discovered that the synchronizing
or interrupter gear for the machine guns had not been manufac-
tured to fit the most recent model of the Liberty engine. This in-
volved time-consuming rework during assembly. The same story
was repeated i the instance of the special generator to supply
power for the pilot’s heated suit. Each problem retarded the be-
ginning of actual mass production.

The charge that the Liberty engine delayed the program of
construction was not substantiated. In May 1918 when the manu-
facture of the IDH-4 in quantity finally did begin, the rate of pro-
duction on Liberty engines was well in advance of thie assembly
of aircraft. The following table shows that the DH-4 ultimately
did reach mass production.*®

27, Ibid., p. 750-15.
28, Mixter and Emmons, dircraft Production Facta, p. 48.
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FIGHTER AND OTHER AIRCRAFT

ProbpvcTioNy oF THe DH-4 1x TR UNitep StaTES

N Feb.

, 1918 9

March 1918 4
April 1918 15 (first production models)
May 1918 153
June 1918 336
July 1918 484
Aug. 1918 224 (including 100 sets of spares)
Sept. 1918 757 (including 100 sets of spares)
Oct. 1918 1,097
Nov. 1918 1,072

Luiar D e _oren aias Al b g T,

L e Tee 4 B 2 «

Some of the first DH-4 aircraft were shipped to IFrance where
they arrived in May 1918. Sizable shipments, though, did not be-
gin until the following month, and it was not until August that the
first squadron of aiveraft built in the United States actually crossed
the enemy’s lines. The reasons behind this protracted delay were
manifold. The first group of aircraft to arrive was not equipped
with arme~ent. Facilities had to be made ready and an organiza-
tion evolved to mount the armament hefore the Air Service of the
AEY could become a fighting force. But more important than the
problems of assembly in the field were the shortcomings intrinsic
in the DII-4 itself.*¢

When the British DH-4 first began to appear in numbers on
the front during the spring of 1917, its performance surpassed
that of aireraft then in use. When the first squadron of the Air
Service, AL, went into combat in 1918, the DH-4 had itself been
surpassed long since by aireraft of superior performance. Officers
in the Air Scrvice eabled from France that the DH-4 would not be
acceptable for use in combat without drastic modification. Never-
theless, in the United States production was rolling, and shiploads
of DH-¥’s continued to reach France over the protests of the
ALL. By the late summer of 1918, opinions as to the roles of pro-
duction and operations were almost diametrically opposite to those
held several months earlier. Then, the decisions made by the officials
controlling production appeared to favor performance or quality
while tactical units in the field demanded quantity. When at last
awrceraft in numbers did begin to arrive, the emphasis of the protest
from the field shifted sharply to performance.

The charge of one engineer that the Bureau of Aircraft Pro-
duction “railroaded” the DH-4 into production rather than the
o 20. “Final Report of the Chief of Air Service, AEF,” dir Service Information

Circular, 2, No. 180 (15 Feb. 1921), 21, 26, 40, 70.
39, direraft Production in the United States, Senate Report No. 555, p. 8.
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130 IDEAS AND WEAPONS

DH-9 may have been only a half-truth.®! It is apparent, however,
that the necessity for making a showing exerted a tremendous pres-
sure upon oflicials in charge of production.®* The fault, of course,
could never be laid entirely to these authorities. Some of the
blme lay with the AR In June 1918 technical decisions on
moditications in the DH-4 were going all the way up to the Chief
of the Air Serviee, AR, for approval in thie absence of a properly
constituted ageney to deal with the problem.® Suggestions for
modifying the DH-4 were thus slow in reaching the United States.
T'here were, to be sure, officials who testified after the war that
they knew all along that the D=4 was inferior to the DH-9, but,
significantly, they did hittle about it when the eritical decision was
made.

Colonel 1. S, Gorrell, one of the two army aeronautical engineers
with the Bolling Mission, declared that the DI-4 had been from
the very beginning a stopgap for the DIH-9.% The other army en-
cincer with the mission, Lt. Col. V. . Clark, asserted that the
DH-# had been put into production “simply because it was neces-
sary to make an immediate showing,” even though the authorities
were “fully conscious™ that the DIH-9 was a better aireraft.®® It
might well be argued that these two officers were pleading defen-
sively, trying to explain their failure to emphasize the stopgap
nature of the DII-4 at the time of the original or Bolling report
which shaped policy. The Chief of the Air Service, ALY, was not
so suspeet. As he was an outsider who took command in May 1918
from an entirely different arm of the service, his testimony that
the DIT-4 was obsolete and used only until the DH-9 could be put
into production was probably free from defeusive bias. ™ As late

3L Notes on conversation with I.t. Cob. Vo E. Clark by R.ML MeFarland at Me-
Cook Fiad, Dayton, Ohio, 2 March 1919, N A, BAP Hist, Dox 20, 4321 Airplanes,
Gieneral.

320 P Co March in The Nation af War (Garden City, N.Y., Doubleday, Doran,
Has2), p. 207, claims that Assistant Seeretary of War J. D, Ryan’s contribution to
production wis to promise that there would be “no more changes authorized,” thus
ituplying that the seat of the trouble was the AT Mareh's contention would, by
inference, place Ryvan in the light of utterly failing to grasp the importance of per-
formanee v numbers, a charge not subctantiated.

s Memo, Maj. 1. AL Toulmin to Brig. Gen. M. M, Patrick, 8 June 1918, cited
in Touhain, Jtir Serviee, AL, pp. 8T8,

3t Testimony of Coll K. 8. Gorrell, War Expenditures, House Hearings, 66 Cong.
I Sess, Serial 2, Pt. 6, 4 Aug. 1919, p. 211,

33. Notes on conversation with Col. V. E. Clark by R. M. MclFarland, 2 March
1419, N A, BAP Hist, Box 20, $52.1 Airplanes, General,

. Testimony of Col. M. M. Patvick, War Frpenditurce, House Hearings, 66
Cong. 1 Sess,, Serial 2, P't. 4, 4+ Aug. 1919, pp. 221-2. Sce also Testimony of Maj.
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f_ FIGHTER AND OTHER AIRCRAFT 131 .

as August 1918 the DII-9 was still in the stage of flight testing in
the United States. The decision to go into production was yet un-
e #7

In the final analysis, the measure of achievement of the aerial
weapon must always be determined by the number of superior air-
craft available for use in combat and actually on the front. When
the war ended, the Air Service, AEF, consisted of 20 pursuit squad-
rons, X4 observation squadrons, some of which were serving as day-
bombers, and one lone squadron of long-range night or strategic
bombers.®® At first glance this array is morce impressive than the
facts warrant. Of the total number of aireraft received by the ALY
up to the Armistice, 6,287 In all, a large proportion were of foreign
origin. The following table indicates the comparatively small con-
tribution from production in the United States.

z .

! i From French sources 4,791 1

; . From British sources 261 ;

1 ; Fromn Italian sources 19 .

] { K From U.S. sources 1,216 J
p 4

, Of the aireraft contributed by the United States, all but three odd 1

[ )

experimental items were DI-4s. Only 960 of these were actually
at the front; the remainder were being used at training bases in
the theater.3?

B. D. Foulois, War Erpenditures, House Hearings, 66 Cong. 1 Sess,, Serial 2, Pt. 6,
6 Aug. 1919, pp. 367-8.

37. Adireraft Production in the United States, Senate Report No. 555, p. 9. Some
6,000 DH-9s (called U'S-9) were placed on contract, but none was completed by the
war's end. See Kepart on Aireraft Swrveys . . ., House Document No. 621, p. 7.
Compare this with the 1,156 British DI{-9's produced in the second quarter of 1918.
See Jones, The War in the Air, Vol. 3, App. VIL

38. To avoid confusion the IDH-1 has here been consistently labeled as an observa-
tion aircraft. Army-cooperation or service aircraft might be more exact definitions,
but the terins are less well known. In general, the D1I-4 was used for observation,
infantry contact-patrol, artillery fire-control, and short-range or tactical day-
hombing. The type lacked the speed and other performance characteristics of pur-
suit or fighter aircraft and the range and bomb-carrying capacity of the strategic
night-bomber. “Progress Report of Air Service Activities, AEF, as of 11 Nov.
1918,” p. 1, 30 Nov. 1918, Air Service Exee. Sect,, AEF, National War College
Library, UG576.3.

39. B. 8. Gorrell, The Measure of Ameriea’s World War deronautical Effort
(Northficld, Vt, Norwich University, 1910), p. 35. Gorrell's figures, based on data
compiled by the Air Service, AR, vary «lightly from those of Mixter and Emmons,
Aireraft Production Facts, p. 58, quoting from General Staff Statistics Branch, Re-
port Ne. 91, Gorrell also differs from the Secretary of War, Annual Reports of the
War Dipartment, 1918, 1, 52-3, Gorrell's figures are probably more nearly correct.
However, Jones, The War in the tir, 6,81, puts the British contribution at 320,
This figure may include items sent to the United States as well as to the AEF.
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132 IDEAS AND WEAPONS

A summary of the development of military aircraft in the United
States is scarcely praiseworthy. In November 1918 there were no
fighter aircraft in the Air Service, AL'LY, save those procured from
foreign sources.'® There was a relatively large number of observa-
tion aircraft at the front, but these were of inferior performance
and dangerously obsolete. The officials responsible for developing
the aeriai weapon of the United States had failed to achieve the
necessary balance between superior performance and mass produc-
tion. In their efforts to perfect a superior fighter they produced
none at all.

40. The performance of the French-supplied fighter aircraft may not have heen
so inferior as charged by a witness before the Senate Military Affairs Committee
who described the planes as “antiquated™ and already “discarded™ by the French
themselves. But it is safe to assume that the foreign aircraft procured by the U.S.

were not exclusively the best produced. See Aircraft Production in the United
States, Senate Report No. 555, p. 10
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Chapter VIII. The Development of Air
Weapons: Bombers

TuE pocTRINE OF aerial warfare, or the approved concept of the
military functions to be carried out by the aircraft sent to France,
imposed few difficulties in the case of aircraft for observation and
pursuit. Both functions were almost universally accepted in mili-
tary circles, the one to serve as “the eyes of the army,” the other
to defend the “eyes” from enemy attack and prevent enemy ob-
servers from performing the same operation. On the other hand,
doctrine regarding the employment of bombing aircraft had never
heen clearly defined or generally accepted in military circles. As a
consequence, the uncertain status of doctrine on bombardment
exerted an overwhelming influence upon the production of bombers.

The military organization for providing aerial weapons had
shown itself deficient in supplying aircraft where doctrine con-
stituted no real problem. Where doctrine was in doubt, the mili-
tary organization for supplying aircraft was to prove even more
deficient. To Lielp in measuring the achievement of that organiza-
tion in producing bombers during World War I it will be con-
venient to review briefly the evolution of bombardment aviation.
After the outbreak of war in Europe during August 1914 and be-
fore the United States entered the war in April 1917, aerial doc-
trine underwent a revolutionary development in the armies of the
warring Powers. Unfortunately, the security measures of the com-
batants coupled with an inadequate system of liaison left the United
States in a situation of technical as well as political isolation. While
the concept of acrial warfare leaped ahead in Europe, the United
States followed gropingly. Doctrine in the Signal Corps was the
product of two factors: extremely limited operational experience
with o handful of training aircraft and domestic interpretations
of the seanty reports of military attachés.

By 1915 the war in Europe made it clear that aircraft could be
ciiploved to perform a number of functions including reconnais-
sance, prevention of enemy reconnaissance, artillery fire-control or
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134 IDEAS AND WEAPONS

adjustinent, transportation, and the destruetion of enemy materiel
«nd personnel. Not all of these missions were considered of equal im-
portance by military officers in the United Stades. The Chief Si
i Officery who was direetly responsible for the development of the
air weaport, reported in 1915 that “the usetful, approved, and most
taportant work ot aireradt” was to be found “chiefly in recon-
ecssanee. P He disiissed the defensive and transport roles of air-
craft in a single sentence as “obvious.™ The question of bombard-
rient and the offensive vole of airveraft, broadly considered, he
freated errcumspectly. “Whatever may be the opinion of military
nien as regards the offensive importance of aireraft . . . there is
no longer a question as to the value of the acroplane in . . . recon-

(=
hal

nadssance work oL 0 E Phis expression of doctrine reflected the
opinion of the Signal Corps untit April 1917,

When the United States entered the Furopean war there may
linve been no fixed opinion throughout the army regarding the rela-
tive importance of observation, pursuit, and hombing aireraft.
Nevertheless, in the Signal Corps there was a marked predisposi-
tion to mtlate the function of observation at the capense of all
others. And the Signal Corps was in a position to determine al-
most entirely the nature ot the acrial foree to he developed. The
reader will recadl from Chapter 3 that the avvival of a eable from
Premier Ribot in France suddenly precipitated an aiveratt pro-
arans for the United States, The prooram established a target for
production expressed entively i terms of numbers, The cable, as
received, failed o inelude any information recarding the propor-
tion of functional types of aireraft to be provided. s a conse-
quence, determination of the relative weicht of sguadrvons for
pursutt, observation, and hombardment in the new air foree fell
entirely to the mitiative of otficials in the United States. Sinee the
prevailing doctrine of the Signal Corps regarding aerial warfare
fuvored reconnaissance, 1t was only natural that these otlicials al-
ioeated toreraft for observation and to pursuits for the defense
of ob~ervation a dominant proportion or nearly 89 per cent of the
total program.?

When the Bolling Mission went to Furope, the members of
the aroup were greatly impressed with the potentialities of bom-

o The Sertice of Information, United States Adrmy, Office of Chicf Signal Officer,
Clrcular Noos 19135, p,o2,

21 2

3o Joint Arow-Navy Technieal Board to Secretary of War, 20 May 1917, N A,
PAER Miveo it Box J, 3219 A8, Training. The JANTB propo al specitied 3,00
ob~ervation, 5000 tighters and 1,600 bombing aiveraft in the tactical force.
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Lardment. The official report of the mission in August 1917 favored
a policy specifving, first, training aireraft; second, aireraft for
clisessupport or tactical cooperation with the ground forces; and
ihird, a steategic offensive force made up of all exeess over the
it two eatecories. Inthe early fall of 1917 Colonel Bolling noted
fhat it was the “settled convietion™ of the mission that the nn-
portance of “bombing operations with direct military ends in view”

wid not be exagaerated.® Licutenant Colonel V. EL Clark took an
even stronger position, declaring that intensified night bombing
would “put an end to the war far more quickly than sending one
or two million men to line the trenches.™ Major 1. 8. Gorrell was
even more specitic in assessing the role of bombardment. Tle felt
“"lt the Air Service, AR, would be certain to wreak “mmmense
destruetion™ upon German morale and materiel if it could place in
the field a sufticiently lavge number of nmight-bombers to carry out

“syvstematie Lombardment” of Germany. Major Gorrell left little
H()\X‘)t as to the importance he attached to bombardment:

This is not a phantom nor a dream, but i1s a huge reality
capable of being earried out with success if the United
States will only carry on a sufficiently large campaign for
next vear, and manufacture the types of airplanes that
lend themselves to this campaign, instead of building pur-
suit planes alveady out of date here in Furope.

He considered the 1,000 hombers planned in the official program
in the United States a sadly deficient number. A foree ranging
from $.000 to 6,000 hombers, he believed, would be far more ade-
Grotels

A Bombing foree of 6.000 aireraft would have represented a
complete reversal of official policy. Where the program of produc-
ton approved by the General Staff stipulated aireraft for pur-
<iit, obeervation, and bombardment in the ratio of 5:3:1, Major
Gorrell’s proposal would substitute a ratio of 5:3:6, giving a
prepovderant weight to the offensive character of the air arm. Gor-

Pt s cone of 1 Sept, 19T quoted in AL B Grege, “History of the Caproni
Bivdew, 1010, N BAP Hist, Box 21, 4321 Caproni History : and Memo, Lt, Col.
NP CTeh b Chief sicnal Offieer, 12 Sept. 1917, reprinted in Aireraft Production,
Plewsines bBefore subeommittee of Senate Military Affairs Committee, 65 Cong. 2
Sesso B Tudy tals, ooTan

SOCo v meno, Maj, B S0 Gaorreell to Coll R CL Bolling, 15 Oct. 1917, and Cable
Nooon B T b Chief Sicnal (elicer, 13 Aoz 1917, N B AP Hist, Box 21, 4521
Cor o Contraet, Sce aloo Menny, Lt Colo Vo EL Clark to Chicf Signal Officer, 12
~ ot dieecaft Peoduedion, Hearings ... Senate Miditary Affairs Com-
OO U 2 Soss 1 Tnly s, 2 g0,
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rell’s recommendations, Like these of the other members of the
Bolling Mission, may have been factors influencing official policy,
but they did not become oflicial policy. For that matter, neither
did the approved program of the General Staff long remain the
accepted plan. By the middle of October 1917 the Air Service,
ALF, had drafted a program which determined the character of
the air arm along somewhat different lines from those in the original
program prepared in Washington. Where the original or approved
program of the General Staff had proposed a force in which air-
N eraft for pursuit, observation, and bombardinent were to be sup-

] plied in the ratio of 5:3:1, the program of the ALY specified a
N rato of 3:2:11..

The approved program of the Air Service, AR, detaihng the
coniposition of the air arm by relative proportion of functional
’i tvpes.underwent a large number of transformations and permuta-
tions before aireraft were actually received from the United States.
Lo Juannary 1918 officials of the AR appeared to accept in prin-
ciple tF O original program of the General Staff. In place of the
cialier ratioy approved by the ALE, of 5:3:1 for pursuit, observa-
tion, and bombardment, the revised program of the ARL sub-
Stitnted the nearly comparable ratio, 6:2:1. This was not to re-
j i the weeepted expression of doctrine for long. After a number
' ot alterations in the official program the Air Serviee, AEY, tssued
‘ a plan in June 1918 which was radically different from all those
previously prepared. This new program inereased the offensive
force at the expense of aireraft for observation, making a new ratio
in pursuit, observation, and bombardment of 3:1:2!2 i the ai:
crm.?

The violent changes in the AEI7s programs which occurred be-
tween October 1917 and June 1918 obviously did not stem from
experience in combat. The AEF had in France no more than a
handful of American-built aireraft by the beginning of June 1918.
At thit time the Air Service consisted of but five squadrons
cpuipped with aireraft of foreign manufacture.” Since the five
squaudrons did not include a single one for bombardment, it 1s ap-
parent that Allied operations outside the AET accounted for the

Aa A d

Al ol

4 a1

m——n — -
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fme. m o m a3

. 6. See above, Chapter 3, and “Farmulation and Distribution of Programs,” Tahle
\ ! NIL Sert 1919, N A, BAP Hist. Box 9, 3348 Overseas Missions,

i 7. F. S, Gorrell, The Measure of America’s Waorld War deronautical Ffort
. CNorthield, Vi, Norwich University, 19040), po 300 See also “Final Report of the
Chief of Adr Seevice, NFF)" Jtir Serviee Information Civewlar, 2, Noo 180 (15
Feb, 1921), 5.
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doctrinal changes implied by the successive official programs for
aviztion. The evolution of British doctrine appears to have in-
fluenced thinking in the AEF.

In the summer of 1916 British units based near Belfort con-
ducted strategic bombing attacks against the German industrial
aren of the Saar. These limited operations were curtailed early in
1917 when Sir Douglas Haig, commander-in-chief of the British
ticups in France, requested the services of the units for close-
support with the British ground forces.® But just about the time
this action took place, German air raids on London brought the
wlinle question of strategic doctrine to a head.

T'ne Chief of the Imperial General Staff threw the question of
the werial weapon into sharp focus when he proposed an increase
i the strength of British aviation, even at the expense of other
weapons. Any such expansion would inevitably lead to conflict with
tiiv extsting services. The War Cabinet, with remarkable clarity
of purpose, established a Priorities Committee giving aviation a
voice in an echelon comparable to those of the army and navy. This
preliminary step in the fall of 1917 led to the formation of the
Alir Ministry at the end of the year.? By creating the Air Ministry
t:ie British government established an organization with effective
authority to execute a strategic doctrine. This doctrine had been
formulated partly by projection of limited British operational
experience and partly as a result of German proddings in the form
of deinoralizing raids over London. Sir William Weir, Sceretary
of State for the newly formed Royal Air Force, summed up the
doctrine of the Ministry succinetly in pointing out that “continu-
ois bombing of German industrial centers” presented “very im-
portant possibilities” and that valuable results might be obtained
even with the small forces available. "The Ministry contended that
the German cconomy was a profitable target fully justifying diver-
stons of strength from the ground armies.'

Marshal Foch, as commander-in-chief of the Allied armies, op-
posed the conecept of the British Air Ministry with the traditional
point of view of the ground forees. The enemy’s army, he declared,
was the enuemy's strength. Only by a concentration of force to

s H. AL Jones, The War in the Air (5 vols,, 2-¢; Oxford, Clarendon Press, 1922-
121

')' I};frl.], pp. 2-1

1o, Memo, Sir William Wier, Seeretary of State for the Royal Air Foree, on the

Yesponsibility and Conducet of the Air Ministry, 23 May 1918, cited in full in Jones,
The War in the Lir, Appendix Volume, App. VIL
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destroy that army would 1t be possible to attain victory. Bombers,
Foch said, should be used for strategic raids against the enemy’s
cconomy only as a scecondary funetion.!!

His conception of the primary objective of hbombers did not blind
Foch to thetr potentialities. He drew up an elaborate plan of at-
tack on the German cconomy, but his plan stipulated the vse of
bombers only after the requirements of the armies in the ficld had
been met or during lulls between battles.’* So the military repre-
sentatives of the Allied Suprene War Council formulated a pro-
oram of bombardment during August 1918 to be carried out by
an Inter-Allied Bombing 1foree within the frame of reference laid
down by Foch. Brevet General Tasker HL Bliss, military repre-
sentative for the United States to the Allied Supreme War Coun-
cily Joined the representatives of the other Powers in signing the
Joint note forming the Inter-Allied Bombing Foree?? Thie end of
the war came before the ITnter-Aliced Foree materialized. Never-
theless, the intention is evident. T'he Allies and the United States
were moving i the divection of strategic bombardment. Fven
though concelved within the orbit of Foch’s command and com-
pelled by that circumstance to consider attacks on the German
ceonomy as sccondary, the proposed force was strategic in its
potential.

s the cumbersome machinery of Allied control evolved this
plan, the British demonstrated what could be done in practice. In
June 1918 the British Air Ministry actually organized a strategic
bombing arm known as the Independent Ioree, although, to be
sure, the foree consisted of but five squadrons, only two of which
were composed of long-range night-hombers capable of deep pene-
trations into enemy territory. Throughout the summer of 1918
thi~ forcee repeatedly attacked German industrial centers and rail
Junctions. Handley-Page bombers carrving individual hombs
weiching 1,650 pounds were used during October, giving a fore-
taste of what was to come. Despite the future possibilities embodied
in explosives of this weight, the Independent Foree was never more
than ashadow of its planned strength. When the Armistice came,
the British Independent Foree consisted of only nine squadrons,

atd some of these were equipped not with bombers but with ame-

eradt converted from types desianed for reconuaissance which had

VL Thid . App. VL Mewn, signed by Foch, on the subject of an Independent
Nir Foree, 1t sept. 1o7s,

12 1101, Appe N Memn, Foch to Cletmenceau, 13 Sepl. 1918,

15, 17 8f, Appo EXG Toint Note Noo s, Military Representatives of the Supreme
War Council to Supreme War Councily, 3 Aug. 1918,
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heen considered obsolete sinee 1916. Nonetheless, simall as this force
wits, it represented an organizational framework upon which the
Air Ministry intended to carry out a program of strategic bom-
bardment on the German economy. Only the pace of production
and development of design held this poliey in check.

At the Armistice the output of British aircraft was rapidly over-
taking the Ministry's program, and development of design had
opened new vistas to strategic bombardment. As early as July
1917 thie British had gone into production on the long-range,
twin-engine Handley-Page night-bomber. By September some 400
had been placed on contract. But of greater importance, experi-
mental contracts were placed during the summer of 1917 for even
larger Handley-Page superbombers, four-engine aireraft eapable
of carrying 7,500 pounds of bombs to Berlin. Three of these ma-
chines, completely superseding the twin-engine Handley-Page,
were available at the end of the war. Some 250 were on contract.

Fven a brief excursion into the tale behind the growth of Brit-
ish doctrine on strategic bombardment is sufficient to suggest the
character of the influences at work upon the shaping of policy m
the Air Service, AEF. The programs promulgated for aviation
by the AR during the fall of 1917, before the formation of the
Air Ministey, reflected the influence of the ground force. During
the spring of 1918, after the ereation of the Air Ministry, they
reflected an inereasing acceptance of the idea of strategic bom-
Lardment. In fact, the program of June 1918, the month in which
the British Independent Foree appeared, almost reversed aerial
doctrine of the ALY by stipulating an increase in bombers to more
than twice the strength in aireraft for observation.

Appreciation of the doctrine of bombardment was by no means
limited to military circles overseas. During June 1918, shortly
after the British Independent Foree had been organized, the Di-
rector of Military Acronautics in the United States prepared a
~tudy on strategic hombardment for the Chief of Staff, Gen. P. C.
March. Coming from an authoritative spokesman responsible for
the formulation of requirements, the director’s study represented,
by tmplication, a significant indication of the trend in aerial doc-
trine. The burden of the study was expressed in one paragraph:

Apart from the production of aircraft sufficient for the
tactical and strategie needs of the Air Service, AEF, con-
sideration must be given the production of a large number,

T Jones, The Warin the Air, 5,133, 150, 164, 168, 1731,
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~—probably in excess of 1500-—airplanes for a “long dis-
tance independent hombing force,” to horrow a phrase
from the British . to operate on a bombing campaign
against German industrial centers in cooperation with Brit-
ish and French forees of a similar nature.

To this end the director urged beginning immediately on produc-
tion of superbombers, preferably the Handley-Page four-engine
maodel.*® The Chief of Staff must have been impressed with the
arguments raised by the Director of Military Acronautics, for
on the day the director’s study reacied him he wrote to the Bureau
of Aireraft Production, pointing out that strategie conditions de-
manded the production of aireraft with a radius of 1,500 miles and
& bomb load of approximately 4,500 pounds. These superbombers,
the Chief of Stadl indicated, would form a “long-distance inde-
pendent bombing foree.” He requested a report on the possibility
of producing 570 such bombers without iuterfering with the pro-
duction of aircraft for the tactical and limited strategic needs of
the Air Service, ALT.16

The sum total of the evidence available shows that in June 1918,
Loth in the AEL and in the United States, the doctrine of strategic
bombardment was finding increasing acceptance and approval.
Then, at the end of July, the Chief of the Air Service, AET,
promulgated a revised program. This version, the final one of the
war as it ultimately turned out, was known as *the 202 program.”
Of the 202 squadrons planned for the AELF 60 were to be pursuit,
101 were to be observation, and only 41 were to be squadrons of
hombers. The new allocation of squadrons hy functional types
represented a ratio for pursuit, observation, and bombardment of
approximmately 3:5:2. It will be recalled that the previously ap-
proved program of the AEL had established a 8:1:21% ratio.}?

15. Maj. Gen. W. L. Kenly, Director of Military Aeronautics, to Gen. P. C. March,
Chief of Staff, 29 June 1918, NA, BAP Misc. Hist. Box 1, 321.9 Organization of
DMA.

16. Copy, Chief of Staff to Director Aircraft Production, BAP, 29 June 1918, and
Copy of reply, 10 July 1918, NA, BAP Hist. Box 23, 4521 Handley-Page. The
former document is particularly interesting in that it appears to conflict with
March's contention in The Nation at War (Garden City, Doubleday, Doran, 1932),
pp. 205-9, that he “strongly urged™ the Sceretary of War not to approve a joint
bombing force under British leadership since such action would take Pershing’s air
force from him. March may have ohjected to British control inore than he did to
the idea of an independent strategic force. The document cited above indicates that
ke did nevertlieless favor a bombing force apart from Pershing's army units.

17, The disparity between the programs of June and July is even mare strikingly

revealed by a comparisoi. using munbers of squadrons instead of ratios of squad-
rons:
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Did this drastic change in the proposed composition of the Air
Serviee, AELF, mark a reversal of policy from emphasis on bombers
to emphasis on observation? Was this change in composition in-
ducel by a new doctrine regarding the best operational use of the
aciiad weapon? Or did the 202 program merely reflect a realistic
coiisideration of the possibilities of production? A review of the
production of bombers in the United States during 1918 may help
to answer these questions.

The formal report of the Bolling Mission at the end of July
1917 recommended, the reader may recally the Italian three-engine
Capront as asuitable bomber for production in the United States.
When the mission made this decision the Caproni had already
proved itsell in operations along the front, but during the summer
of 1917 a competitor, the British twin-engine Handley-Page
Lomber, began to appear in increasing quantities. When Lieuten-
ant Colonel Clark returned to the United States from his service
with the mission, he recommended the Caproni homber and men-
tioned the Handley-Page as an acceptable substitute.’® The re-
guirements of <implicity and standardization for production made
it evident that one or the other but not both should be selected for
manufacture. Choosing between the two bombers proved extremely
ditficult. In October Colonel Bolling cabled instructions to con-
centrate on the Caproni. In the following month a cable arrived in
Woeehinoton over Pershing’s signature which favored maximum
production of the Handlev-Page but advised withholding con-
sideration of the Caproni™ "T'he Joint Army-Navy Technical
Bowrd straddbed the tssue and recommended both for production in
w revised programn drawn up in November 1917. Fven though

Pursuit  Ohservation Bomber Total Squadrons
June program 120 10 101 261
July jruegram G0 101 41 202
Ii w00 be noticed that the strength in squadrons for pursuit was cut in half in the
prowram of July and the strengths in squadrons for observation and bombing were
almost exactly reversed. See *PFormulation and Distribution of Programs,” Table
NIL Sept. 1919, NA, BADP Hist. Box 9, 3348 Overseas Missions,

bso Copy, memo, Lt Coll Ve EL Clark to Chief Signal Officer, 12 Sept. 1917, NA,
BAP Hist. Bex 21, $52.1 Caproni Data. This rep rt summarizes the doctrine of
strate sic bombardeient effectively. See above, p. 133 n. 4, for reference to published
ersion

it Copy, calle, Coll Ko C. Bolling to Asst. Sceretary of State W Phillips, 9 Oct.
Lad?, and Copey Pershing cable of 27 Nov. 1917, NA, BAP Hist Box 23, 4521
Handies -Pages The Belling ebley which arrived via his brothes-in-law Phillips in
the stare Diepartiaeat, is but another exauple of the contusion of channels for

Livdbindfuraation coming from the AR,
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ML
production of two such types would cause a great many problems, P
not only of supply but in manufacture, both the Secretary of War 4
and the Sceretary of Navy approved this program.=v 4
- . - <
By February 1918 the Aireraft Production Board was under- »
standably disturbed at the necessity for duplicating production at )
a time when factories in the United States were already overbur- o
dened with imperative orders. The authorities in charge of produe- >
. . - . 3
tion urged the Joint Army-Navy Teehnieal Board to come to a de- ]
cision. Unfortunately the joint beard was scarcely in a position to
make such a deeision since the information from abroad was inade- ]
quate and contlicting.*! In the absence of technical information 5
upon which to base decisions, planning for production in the )
Emited States was erratie, to say the least. Just how erratice this
' .
planning could be is indicated in the following table showing the ]
tluctuations in the targets set for production of the Caproni.
Date Program Formulated  Nwiber of Bowbers Planned
9 Aug. 1917 500
16 Aug. 1917 9,000 ¥
22 Aug. 1917 2,000 4
2t Aug. 1917 500 :
25 Sept. 1917 1,000
19 Feb, 1918 50
3 May 1918 250
It will be noticed that the low point in production planned for the ’ !
Caprom bomber comeides with the period at which the ALT de- ¥
manded a ratio in squadrons for pursuit, observation, and bom-
bardment of G:2:1, as previously mentioned. The influence of AEF R
plans for squadrons upon the programs for production in the -]
United States was not always quantitatively commensurate, but it 3
wius nevertheless very real P
The original intention of the Bolling Mission had been to sceure "
Capronn bombers in Furope until production could begin in the -
United States. Mo this end the Bolling Mission began negotia- 4
1
4 2o Huches Report, 25 Oct, 1918, futomotive Industries; The dutomobile, 30, ]
¥ % Nos I (3 Oct, 1918), 730 11, B
) & , 21 While the boaed tried to reach a decision it was reported that production of b
;4».'?,;“ the Huandley-Page in England was even then one per week. Copy. minutes of Air- 1
3 N craft Boned Meeting, 8 Feb, 1918, N A, BAD Hist. Box 21, $52.1 Caproni Contract. o
: S This report, however, was false, as shown by postwar British records, Jones, The =)
g " Worin the Jtir. Vol 3, App. VIL .
;’% 22, Tharhes Report, dutomative Industrics: The Autowohile, S Na, 18, 150 13, b -
B 4 Not all minor changes are shown, =
. : 3‘5‘ 23, See, for example, Copy, resolution of Aireraft Production Board, 30 Oct, 1917, L ]
t % NACBAP Hidt, Box 21, 452.1 Caproni Contract. .
Y
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Bons toestablish a Caproui factory at Bordeaux. The project was
cicndoned during Februarvy 1918, according to the Chief of the
Ade service, i view of the decision against an inerease in
Lo wber of bombing squadrons.™ *8 Whatever Caproni bombers
co ot be Borrowed from Allied air forces would have to come
oo e Uniled States,

i prospeets for domestic production of bombers were not
Pt Althongh the Capronn had been selected by the Bolling
Micsion ad the end of July 1917, in November detailed drawings

the lumln'l' had not yvet reached the United States.*® During
dara - 1918, nearly six months after the mitial selection, a toch-

cad ission arrived from I Jyv to factlitate Caproni pmductlon.
'l':..~ croap, con<isting of the colorful Capt. Ugo d’Annunzio,
veral experienced homber pilots, and some hl\l”((l artisans from
I'bon aiveradt factoriesy set to work converting the Capront for
wowth thie Liberty engine. Progress was far from satisfactory.
Leooon sEop practiee ditfered marked!y from that in the United
Stotos and the driowines proved difficult to convert to local usage.
Pheso encineering troubles were ageravated by more serious ex-
feorned probloms The Caprond technicians were commereially rather
thon diplomatically aceredited, and a conthict soon developed be-
oo dS N rmumzio and the Tadian Bmbassy as to the authority of
dearoap. Fngiieermze waited on protocol =8

The pace of production of Capronds was seriowsly retarded by
to freguent SLifts o the poliey of the War Departinent, shifts i
[ ritne contractors as well as in quantity. During September 1917
Pl Niveratt Production Board considered giving a contract for
S0 ('u}'r'uni\‘ to the Curtiss Aeroplane and Motor ('m'p()mtion In
l\ Ay TOTS this project pave way to a contract for 50 Capronis

S ”.(‘ Standard Nirevaft Corporation. The Fisher Body Cor-
poration reecived a verbal contract for 500 hombers in ,\pn], and
meJane tormal contracts were issued to Misher Body and Curtiss
for 300 Caproni bombers cach, Not until July 1918 did the first
(oroni built in the United States enter upon flight tests, and the

24 Cable from Brie Gen. B 1), Foulois, Chief of Ajr Service, I8 Feb, 1918, cited
meona inutes of Aldreraft Board, 19 Feb, 1915, NA, BAP Hist. Box 21, 452.1
Caproni Contract.

25 Cable, Mai. Lo S Horner to Col. R, C. Bolling, 21 Nov. 1917, NA, BAP Hist,
Bov 2l a2 0 Capront Contract,

2o bronic Birisea, "Data on the History of the Caproni Project,” 14 May 1919,
NACBRAP Hist, Bos 21, 4521 Caproni Contract. Brisco was one of the officers par-
toh e in the Ttalian Caproni project. After the war he compiled a brief account
of hic role for the Air Service.
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model was still in the experimental stage when the Armistice
came.??

The record of difliculties enconntered in putting the Caproni
mto production shows plainly why the authorities finally deter-
mined to concentrate their efforts upon the Handley-Page. T'he
British bomber was decidedly inferior to the Ttalian aiveraft, both
i range and in bomb load; without guns, anmunition, or bombs
the Handley-Pe e developed a high speed of only 97 mph and a
14,000-foot ceiling.”® Despite this mferior performance the au-
thorities favored the Handley-Page over the Caproni bomber be-
cause they were convinced that many months must elapse before
the Caproni could approach mass production. Once again a de-
cision on production superseded a requirement for combat. The
Indley-Page was itself no insignificant problem in production.
T ae bomber comprised w total of more than 100,000 parts, a for-
midable manufacturing project under the best of conditions. In
1918 it was impossible to fly the Atlantie, and inasmuch as the
aircra’t had a 100-foot wingspan, the unavoidable alternative was
to ship the bombers dismantled to Furope and assemble them there.
During Januarv 1918 the Chief of the Xir Serviee, AR, reached
an agreement with British authorities whereby the United States
would supply sets of parts for Handleyv-Page bombers and the
British would assemble the parts inan idle Laneashire cotton fac-
tory.** Unfortunately few sets of parts ever reached Faogland,

The first “complete™ set of drawings for the Handley-Page
bomber reached the United States daring Nugust 1917, giving the
British bomber a decided advantage over the Italian Caproni. But
the forchandedness of the British in sending drawings to the
United States promptly after the Bolling visit had its disad-
vantages. Just as in the case of the DI-+ where subsequent British
changes in design produced the DIH-Y) of superior performance,
=0, too, subsequent changes in design in the IHandley-Page im-

27, AL B. Grepg, “History of the Caproni Biplane,” 1919, N.A, BAD Hist. Box 21,
4521 Caproni History. See also Col. Go WL Mister and Lt L 1L Emmons, {Tnited
States Army Jireraft Production Facts (Washington, GPO, 1819), p. 53 Llcport
en ireralt Surveys ..., House Document Noo 621, 66 Cong. 2 Sess., 19 Jan, 1926,

+ 7S po b: Hughes Report, Adwtomotive lndusteics, The Lwbomadilo, Sl Nag 18, 9501563
,," L and Ltireraft Production, Hearings hefore subcommiltee of Sepate Military Affairs

‘%"" ¢ Comaittee, 655 Cong. 2 Sessy, June to Aug, 1918, Vols 1 and 2 passim,

Phi, 2N, Firures cited are for performance of Handley-Page bonber built in the
el ’ United States,

29, The agrecment of Jan. 1918 is somctimes known a~ the Rothermere-Foulois

(New York, D. Van Nostrand, 1927), pp. 3278,

Agreement; ~ee F A Toulmin Jr, tir Nerviee, American Evpolitionary Foree, 1003
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proved its performance. But cach change caused consternation in
e United States, Pwice during the winter of 1917 18 new sets of
Jdrawines arrived from Engeland. Each time large numbers of parts
alrendy in process of manufacture had to he reworked with
consapient delay incompletion. Engineering difliculties encoun-
tered noconverting the airframe of British design for use with
the Liberty envine caused the usual amount of trouble. Moreover,
the Thindley Page suffered from the same contractual instability
and ureertainty which marked the course of Caproni production
oo the Uadted States ™
‘.\'}mx the war ended, the Air Service, AETE, had two squadrons
I aidiev -Page bowbers in training in England. Not a single
CLomber nanufactured in the United States during \led
\\. eI cver reached the fromt ' This unhappy fact may go far
cocad answeringe the question posed carlier in this chapter: did
Hie prooran of July 1918 in which the AELS called for a pursuit,
ob~ervation, wnd bomber ratic of 3:5:2 express dechning confidence
in bembaordment, or wis it aprogram based on the realities of pro-
Jdoetion in the United States? The sorry record made in the pro-
] wei:on of hombers during the war gives every reason to support
o latter view, '\Imm\u, there is substantial evidence from an-
otier quarter to further this contention.
At about the ~uue Lime that the Air Serviee, AL, formulated
¢ prozram for 202 squadrons in July 1918, the Chief of Staff,
AFF sueaested aorevised program. In this version the Air Serviee,
ALEF would comprise atotal of 858 squadrons with substantial
inercasis in offunsive force but no inerease whatsoever in units
for ohecrvation. When this plan is viewed comparatively with the
P 1"" am provosed by the Ay Serviee in July there can be no ques-
Gon bt that the ARF had not changed its doctrine of bombard-
teend sinee the spring of 19187
Pursuit Obscreation Bombers Total
Vieserien Proczean of July 1918 61 101 41 202
oo ::xlr«}vmx’ by the Chief of Stafl, AEF 147 101 110 358

It oy b arcoed that the former program represented realism in
A Service taore than it did the aerial doctrine of the AEF.
S hove, poTHEn 2T and NA, BAT Hist Box 23, 4521 Handley-Page Data

1o U] Rep ot of the Chief of Air Service, AEF,” AAir Service Information
N dsoong 3,

i it owed Disteibation of Programs,” Table XTI and figures quoted

Croer b St et VT to Chief of Aire Serviee, ABEF, 29 July 1018, NA, BAP

83 S Cnerse s Misson .
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14 IDEAS AND WEAPONS

There is still further evidence to indicate that the policy of the
ALY embraced the doctrine of strategic bombardment despite the
predominance of squadrons for observation in the 202 program.
The action of Gen. Tasker Bliss who joined the military repre-
sentatives of the Alhes during August 1918 in proposing an Inter-
Ailied Bombing Force certuinly sustains this view. 3 All of the
evidenee, weighed eollectively, would appear to show that the pro-
crin of July TO1S or so-called final program for 202 squadrons
was not an expression of the oflicial doctrine of the ARF; nor did
it intentionally underemphasize the vole of howhardment, as some
postwar advocates of the Aiv Serviee were melined to believe. The
QO progran was apparently nothimze move than an expedient plan
Fosed onealealations of probabile rates of production.

When the war ended at the point where the program of the AR
Fad been adiusted to meet the pl-()!»:tl)imivs of l)l‘()(lll('liun rather
than doctrine, the composition of the air foree, ao planned, became
adangerous and faulty precedent for postwar analysis. Just how
tice postwar planners made use of this precedent is a matter of
extreme importance, for the lessons of World War T dominated
thie whole concept of air power for the 20 years of the long armi-
stice. What the heritage of the United States in acrial weapons
actually was at the end of the war remains for the following chap-
ters to tell,

330 Tones, The War in the Air, Appendix Volume, App. IX, Joint Note No. 35,

Military Representatives of the Supreme War Council to Supreme War Council,
3 Aus 101,
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The Postwar Air Scrvice and
Development of the Air Weapon

Chapter 1Y

Wit pio Tue United States learn about the air weapon from the
ovpericnee of World War 1?7 The military air arm of the nation
crew from a mere handful of men with one or two aircraft to an
creantzation comprising more than 150,000 men and 15,000 air-
cradt. Surely an undertaking of this magnitude could scarcely fail
to vield & number of significant lessons for the future. Individual
ol wervers, oificcrs and eivilian officials alike, may well have recog-
nizad a great many of these lessons from wartime experience with
aiveraft. But experience of individuals is elusive. The effective
e ritare of the nation in terms of the acrial weapon can best be
incasured by the institutions and organizations, the procedures
and policies, formally and authoritatively adopted to operate the
air arin at the end of the war. The heritage from World War I
wus not to be found in the lessons learned but rather in the les-
<utis which were not only learned but applied in shaping the air arm
of the future.

The most tangible product of the war was the Air Service of
t' o United States Army. With the Army Reorganization Act of
Jime 1920 Congress established the Air Service as a combatant arm
of the line, coordinate with the Infantry, Cavalry, and other arms.
Conoress authorized some 1.500 ofticers and 16,000 enlisted men
to ke up the new serviee with a major general as chief.! The air
arm, as aresult of the limited experience of World War I, had
Leen moved from the status of a useful weapon in a subordinate
position within one of the technical services to a self-suflicient role
in Hhe comthat Tine.

Theve were other lessons learned and applied from World War 1.
Otficials of the postwar v Service believed the war had “clearly
denor straded™ that the air arm could not function effectively while
divaded into two eocqual but mutually independent halves as had
Poon the coase under the Burcau of Aireraft Production and the

141 Sttt Ga=, Public Noo 282, ¢ June 1920,
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' P e Division of Military Aevonaoties® To remedy this evil the post- :
I ;«" ,: war A Serviee \p(‘vif?ml]y "‘l]i.L’,'ll(‘(l ]m{.h operations and supply - 1
| o cncder asinele rosponsible chinf. One might well wrgue that in xo :
' R Jeine the Wer Department had shown itself exeeptionally capable :
: AN 1 absorbing the lessons of experience. Certainly the Air Service -
: § L o7 1920 constituted an important advance over the Aviation See- .
r' . ‘},’fu tonof the Stgnal Corps in 1917, The advances accorded the air D
| . armn by the War Departinent were undoubtedly relatively im-
- " portant, but did they represent any significant portion of the ,
} ! ’; fessors available from the expericnee of the war?
} e The introductory chinpter of this study snegested a hypothesis ’
;' foid cortendine that superiority in wetpons required an understanding
e ' v b an baste considerations, The fivst of these involved o conseions
[ roenctition of the importaaee of formulating military doetrine to
evploit to the vtmost the superior weapons produced. At least one ]
vens e ef the ade avm’s heritage from World War T would be
N oodetorine toe extent to whiel the new A Nerviee recognized
the D pertinee of hetter weapons vather thay more wenpons and h
¢ the ooortance of formulating doctrine to exploit those better 1
wee 10 sebsequent chapter will diseuss the problem of doe- 1
Core s os chopter will consider only the extent to which the air
ao Toemed the ncarbonee of gradity over quantity or helter y
ccaren nthior than eore weagpons, Ttowill be remenibered that :
[ 4 dn s e Ol Waer the feders! aatiiorities favored the muzzle-
1 Podame v ket over the repectine rifles and at the end of the war -
S ad armonies were lnL'zl\’il} tocked with oh<olete WORpons. Did )
e Weae Depeetiment repead this padtern u the case of the wr
- worgon s Ao Waorklh Ware T did the Nir Serviee favor a poliey
Lf s npens or a peliey of better weapons? A brief résumé
F.-' s wcortioie practice and the impaet of that experience upon post- 1
) wo thankins <Hould satfice to answer these (]11(‘wfi1\nx. :
I Xt oo woimy of the lessans of Tistory, the precedents estaly- b
. Fubed tor aeviad warfare during Workl War T owere often confliet- £
ceoand eonreadictory, Feady in the war the British had Jearned ]
4 . Seaitd Bpertanee of producing wiveraft of superior perform- )
: coos T danceary 1916 the Royval Flving Corps e tablished a \
“Hovd and fast rele™ prohibitine reconnaissance missions without D
) crcecort Ut Teast thiree other wiveratt until the British devdloped '
b = 20 Director of Niz Service to Chied of Staff02% April 1919, N AU DM A Admin, Box ‘
3 e ) oozt e A serdiee Procram, See o Dinad Report of At Chief, Nie Serviee, :
[ | * ALILTTN w100, N WWTE Orpens Reeceds, S0 st Records Box 1 .
q .
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a vpe s nood o better than the Germaan FPolker™ ® Here was
covtd proot s one Geria adveradt ot superior performanee char-
sctoristios regquired wconeentration of fonr inferior British anr-
cratts A spavior weapon gase the Gernaes aodetinite advantaee.
T 1916 Lesson of the Fokler was subsequently incorporated i
siteld Brifishomilitary policy whon o paper onnerind warfiove drawn
G by e General Stadt emphasized the innportance of hving in
fortcdion (e quantity) exeept in the case of aireradft superior
P Hiose of the enemy (e gradity ) Thuse even before the aited
feventerad e wary British poliey implicithy recosmzed the

;m;mr'?.lm'\- of better Wespons radthier than more weapons, It s

-~

rot fo e supposaed, however, Hed recoonition of this ;n'im'va -
poied iniversd adbierence to s Evenamong fashly pleced British
S0 s here was s tendeney fo speakoin terms of quantity rather
thar quadity. Nodess o person than Gens Sie Drvvid Hender-on of
{0 Beitish A Boavd advised Colonel Botlice todetermine strensth
neopnirsuits onfhe hasis ot acthree-to-one vatio, Thad s, he recom-
Vet lod sennding e suehvaareralt ieto the field for every one sent
Faothe enomye General Henderson was coerlainly nol unaware of
S frctor o gquadiby g bt Vs connnent is representative of the
tondeney to ik in terms of numbers vather i performancee.”

The contlict of precedents which mavked British experience was
vope st e the Unitad States, The deeision to develop anew and
wiperior enciee rather than capy Alled desions was of itsell a
decision favoring quadity over quaantity. Teis Trae that the Liberty
crcine was subeequently blhuned for many of the failares of the
prosren for asiation when it proved ditficalt to convert airframes
fo motnt the new standardizad engine. Neverthiclessy there can
Leono doubt but that the initial decision to develop in the United
= e an engine far more powerful than any in use on the front

wos o dectsion which reencnized the importance of hetter wenpons
rathior Hhea more wenpons, Unfortunately for thie success of aur-
N . . .. . b N . . ~
craft production inthe United States the decision to baild supertor R
a e ottes wos apparentiy not meade asoaclogical conseguence of aeon- )
¢ ceinns oad widely aecepted poliey stressing quality over quantity, 4
r B Head uartors Meraog 1T Tobs gquoted o TN Jones, The W in the ?
f‘ oo S e D Ontord, Clarendony Preess o2 870 0 1o
l_— ot Geener D St Memo, “Fighting in the Nir" Morch 1815, quoted i tull B
) Co e W g the JLir Mol oL App XL ]
. TN e  Chopter b Do similar ey ression in the Unitod Stde s ee Memin,
} Froo 0N P b Ui U Sirna b Omiecrs 12 Sepds 19T, rop dntadan ot e 9
| ¢ e e T hean o e o e aaberorngn M lee of scrle Moditaey Viaies Com-
: O L T T TN S L 1’
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| L, In~tead, it appears to have been an expedient or random act. That
(4 it did not result from conseious poliey is sugaested by the parallel
i 2 4 dv eision to put the inferior and obsoleseent DH-1 rather than the

DH-8 into mass production. Here, side by side, were two violently
¢ nflicting policies. One favored better weapons, the other favored
rove wenpons. Which precedent was the postwar Air Serviee to
foiloa ”

It the decisions of officials controlling production durimg World
Woor Tett noelear precedent, such was not true of the Air Serviee,
AL Sammarizing the lessons of aerial warfare learned by the
air o in Fravces the Chiet of the Air Service, ARF, emphasized
the ertical impertance of progressive development of design in
neocntainn o a foree of averatt superior to that of the enemy on
the froet. Ao aireraft which dominated the air one day, he re-
portadomioht Le totally obsolete™ six months later. Superiority
iothe aire he coneladed, could he maintained only by constant
dobodive, encouraging nventions leading to new types, and, where
necosoove ahandoning unsuceessful models even after they have
Peon browZht into production® Having been exposed to the cut-
: cdue of the enemy’s weapon, officers in the Nir Serviee of
e NFE elt that there was no question but that better weapons
worc of wrcdter importance than more weapons. "Uhe vigor of this
aosrtion was sharphy underlined by the facetss When the war ended,
tHoe Atliad torees in the theater of combat possessed almost twice as
vy adreradt s the enemy. Yet, despite this wide margin of
s oaeried domination, officers in the AR were reported to believe
that the Germans “essentially overcame™ their deficieney.™ The
A =crviee, NE had learned the importance of superior weapons.
Wicther one measured that superiority in terms of more flving
fnae for coery arplane tnaction bheeause of superior maintenance
o the cronnd orin terms of superior performancee in the air be-

!

"
-~

Clial Report of the Chict of Air Service, ABFY i Service Information
cor e Lo NG Isa 015 Feby B2, 37 80 See also draft version of text, NA, WWI
O Peeormdss LS HESE Reeords Box 1L

ToCel GoWOMINter and B T T Framgons, {nited States drmy Aivecaft Pro-

° ol et o Washinrton, GPO TSI, ppe 57 s and TS, Gorrelly The Measure
r Cotre i Warld Wor Aorapentical oyt (Northiield, Vi, Norwich University,
| It pe SS0Ee girares eited by these twa sourees disagree hut not significantly.
Vo bhe W o e i Appendix Volume, Apps XXX, notes that the records
s the Porsdoan Roich o biv o show actuad strength of the German air arm to bave
k Pat tao thivds of nomdnod strengeth officially indieted, This would appear to
st e el that i waes to s rre dextent the superior performance of German
s satier o the preder mnber of hours they flew per airplane on the front

L , v lob Lol e G to e up for theie over-all numerical inferiority.
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cause of hetter design, the conclusion remained: better aireraft
proved more desirable than more aireraft.

T'he combat-tested precedent of the air arm m France rather
than the conflicting precedents of production on the home front
shaped the course of the postwar Aur Service. The chief of the
new service reiterated the opinions of his predecessors in the AEL.
Upon the organization for developing aireraft he placed “the
Lurzer portion of the burden of preparedness.” Only by “continu-
ous developinent,” the chief reported, would it be possible to meet
the eneiny “on equal ground.”™ * The phrases themselves refleet the
extent to which experienee in combat had centered attention upon
tie miportance of progressive design i attaiming future superi-
ovity. Perliaps the most telling postwar indication of the sig-
piticancee attached to superior weapons is to be found in the de-
clared poliey coneerning the budget for the new peacetime air
armn. Rather than procure and maintain a great number of air-
cratt tor purposes of defense, the Air Service proposed to devote
i large portion of its Timited appropriations to experimental de-
velopment and himited procurements for serviee testing. The policy
of the Nir Service would be, the chief reported, to “worry along”
with obsolete equipment, spending every possible dollar from
svadlable funds for development and engineering rather than for
Liroescale orders for the production of aireraft from existing
desionsy

Budoctioy support represented compelling evidenee that the
posbwar e Serviee had learned from wartime experience the im-
portance of weapons of superior performance. Was it equally true
thit the service learned the importance of a system for converting
~cicntific and teehnological advances mto weapons to ensure con-
tomed superiority ?

The postwar Air Serviee, like the General Staff, failed to carry
over from the wanr the concept of an ageney attached to the highest
Lt for the purpose of exploiting seience. To 70 e, regulations
and divectives of the i Serviee did make the Engimeering Divi-
ston otticially responsible for keeping in touch with inventors and
st facturers, vet nowliere was there an organzation specifically
chnrecd with the exploitation of scientific advances.?® The Air

s Report of Chief of Air Serviee, Adpnual Reports of the War Department, 1920,
Sotise
h ‘i'.‘ /"ju/., poe Tins, 1100,

ireotomttine of Organization and Funetions of Office of Directar of Air Service,
S0 Arey," 5 Nove 1919, and “Organization of Office, Chief of Air Service,” 1 Dee.
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Serviee, ke the General Stadl, Tinaped all functions of supply into
a fourth section of the stadl (simiba to Go4) whichi was betier
cauipped to handle problems of quantity than problems of gual-
iy AThoush the Seienee and Researeh Division disappeared
with the peaees the Nadional Rescareh Counetl (NRC), from which
st dorved, rancaned. Bat the NRO suffered aliost the
cone fabe s s offShoot, When the Air Serviee failed to establish
s eracization ad o hdeh eehiclon (o ensure continual and agares-
stve s ooy Hie NRO Secame apassive pool of talent aveilable for
cadlvwhicloselbin cunes Not il neaely 20 vears lider when an-
ot w i was imminent did the NRC play oo aetive role m assist-

l'_‘. lli":lif'{l"‘?i.
Fosofor oo was eoncorned with problems of Interest to the aar

oty e N n w:‘i'; .\\(l\i\'){'.\ (v 'ft:i'l('t ]':)l' ‘\(‘I‘un:llln('\ ( \\(\)

focedennside oty Boettor ot peshway period e did el e tee

=cioce uod Reccoel Divicion or the Nadionad Resesrelr Couneil,
The sarvivdd o NACN was Taveeny the vesadl of it sbadasg e
poraderd of the bty e s and Blessod s e sepanate appro-
Pt Tows b ee indcpendenees iowevers whieh Tessened
oSN AC Y s s ey For seicotitie Taason for the post-
wer A scecrecs Vet e s e semviees o NACA lllulnlll;h‘l”_\'
veoecteoc b Van oot e pemend for o aeoney on the
St ot the e e to b e rocns the advanees i the broad
fo il ol the senorees e spactie ubiizadion i pertecting weapons,

T terins of a_cnen st potove oo ton e calitne ad lenfion to
i e sar e s herttaee e from World

Woor T ~hied b aedecd wl b s oewhad sirprising an view of
e sty prooon < e dare s the war™ In terins of or-

2
Pt A VE A et Mt 20 sce Tt oo of the Ndr Serviee " dreaft regu-
Do s deede e I ON AR H B T T BAD H Yary, General,

Poo Fooss b b the e Ser s taile bt ot B sn ctTective aceney for liddson
Wttt et e choneeg e dacpes beec o Ehis Yanchion wae ot anr cocenized hy
S baad s Trb it e e e Tt iy prepreed s e rcbttd to o General Staff

foeer o e percblern o bl ey sl s e otfleer M s B Qo Joness annaiy zed
N - r - N .

coabele pecten of dvrane desirn o the cons fant fux o adreraft types to main-
; Thiv srecind study tooo bod the problem with such remarkable
boondshrtat s dater gt renaadine anouee paily elear sbatement of the present-
e e of el weapeons See UThe Soctem of Supple ALSD Study, 5 May
Fos o N A DAY Adiing, Bos 2no S0 Preeutine,

12 Fhe Seience and Reccael, Division was on paperomerged with the Fncineer-

oo Divicien, As o conceanenes the Tonrineerieg Diviston fhandered aroand during
St few sees diveetly folloscine the war feving to determine itz role with re-
cand be ol ceent ol resenrens By assindoe thee Seienee and Reserreh Division to

P ecrines N Service cthorities net oode tripand e nol oo st of s reney

Lot o et e encured the = Doy iee of onee foen-

corine bor o oo of the Paoaeesins T e e pe o peoblorns, see
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Canizations for applied reseavch and engineering, wartime ex-

priceee contributed a more substantial heritage.

In the course of the war the Bureau of Aireraft Production
built up a large organization for engineering. The Fngincering
D vision, as it came to be called, ultimately employed more than
2,060 people.t Tn addition, during 1917 and 1918, the division
beud - equired an imposing array of facilities, including two air-
ticlds and several Taboratories for experimental development and
tosting of engines, propellers, and airframes. Impressive though
these Tacilities may have appeared in contrast with the makeshift
eriabtishment of early 1917, the IFngincering Division which
Snerved from the war was an organization established primarily
oo production rather than for experimental development. Move-
s the models manufactured on a large seale were,y inevery in-
< nee, maedifications of forcizn designs, Of the more than 2,000
peapte e the division ad the Avistice, approximately 75 per cent
were entively coneerncd with problems of production. Only a mi-
vofe £ cfion of the encinecring stadt actually engaged mowork on
coperimental developient.t T was this smadl group of experi-
Gientad croineers which was to beeome the nueleus of the postwar
creand ation for applicd research and developraent in the air arm.
T e cndre of engineers undoubtedly ropresented aovaduable asset
foreet e the preeblems of applicd rosereh in pereetime. Never-
el st as the orcanization for production during the war
eoos T caibed tor e role of experimental developnient e peace,
<on teey e methods and procedures of the war were of Little use
fo the D tccrins Division in peacetime,

Decvin the war e development of adrerafty no less than the
prodietion of adreradty, stammed froms Furopean regquirements.
But foton s the Armistice, the Technieal Section, ARF, disap-
peed,denins no operational organization to provide mforma-
thon tpen whoeh to formudade design, The postwar Fngineering
Division, o donzaer oble to eadl upon the AEE for this data, was
Corecd to dovise new practices and procedures for determining

Sheteen Woes Adreer i the Army Nir Poreess A Study in Research and De-
el s e W R B T enthiee,
! Vieoos conee s e oo v oo of e i are hoad e varied series of designa-
: oo N piee oo ccmms Dvnsrtuaent of the Sienal Corps Eguipiment Di-
o e N e Baeseeerin Dive i ey 191 v hen the etnrineer-
soerca sctan v o wrth the Toohinieal Section of DMAL ITn Mareh 1919 the
S et b cineering Disidon and hopt tot noane for several years,
oo e e 0 e, Chief Infol Groapy to Focineerine Dive 7 May
e [ o Cy brrneer Ihv, \\'!‘ipll’. Field it Otliee Piles.
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fonetional objectives, The Enwineering Division was ta devote the
Botior part of 20 years following the Avmistice to perfecting a
svatom for converting these tactical and strategic objectives mto
detailed specitications.” It is somewhat ironie that the Technical
Scciion, AR which had bavely hegun to evolve asystem to formu-
Lote requirement <, was allowed to dissolve, leaving behind seareely
serap of detailed information about its opervating procedures. '
For, s aconsequenee of the demise of the Technieal Seetion, the
Foooinecring Division in the Enited States was forced to aequire
<hills and practices whichy at that same thoe, the Technical See-
ton was abandoning, Becanse it did not have an effeetive system
tor en~iring retention of operational procedures evolved m war,
the Fovineering Division entered the eraof peace i equipped to
Fraulle the function thrust upon it

The postwar air aem lacked an effective organization for scien-
Hie Badson and imherited a0 peotially equipped organization for
cpplied tosearel, Despite some substantinl facilities for testing
al development as well as oo nucelens of personnel for engineer-
e Hie adr ann Gaceed the peace as it had entered the ware - with-
ant an operational orcanization to determine the direction en-
cinecring development sbonld fake. Tn the final analysis, doctrine,
or the aeceptad coneept of the mission o he pertormed by the acvial
weapon, would inevitably determine the direetion of developent.
Tounder~tand in full the Tieritage of World War T it will be neces-
~ury to consider e doctrne,

15 Uoran iflustrative - tady of the peablems eneountered in formulating fune-
th nal ohjectioes or ity vhar ccterintios, as ”u'.\ are called  and the pr«ll‘h'm\'
cncanntered inoreducine these obvetive s toospectfications for types of aireraft, see
Clhe System of SupplyT ASD Studye 5 Moy a2 NAD DMA Admin, Bos 20,
S Nceutive. See ahove, Jr. [ AR R TV

Teo P the " Aar o Serviee, AP T tony " N WWT O Reeords, GHIQ,
ATE Eile, which s specitically destered to record the Teswons of the war, con
tooenh the Sheteliiest aecount of operatinsg proceduares in the Technieal Section,

UoN cametul secorele i the files of the Fonrineering Division and the \ir Service
Eo el b e conesinee thee foraetine gwriml inm.mli,.h]}' foldlowing the Arimnistice

oo e e esadence of extoe ve relianee on wartite ~tudies of orranization
whonthe e Ve ser e was e tabl hed,
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Chapter X. The Postwar Air Service and
«ir Doctrine

Tue Bopy or experience from which the postwar air arm had to
draw was extremely small. Aerial operations in the AET were con-
fined to six or eight months of activity. Thus, when a board of of-
fictads miet shartly after the Nrnustice to consider the question of
oraanization only one officer who had actually commanded an acrial
unit i combat could be found in the whole United States. Tt s
mterestive to note that this officer was Maj. Carl Spaatz who be-
ciune the Commanding General of the Army Air Forces after
World War I1Y Experience in terms of personnel was, at best,
clusive. Even as more officers with service in combat became availa-
ble, their utility in assisting in the formulation of doctrine was
sharply eireumseribed by the degree to which they were articulate
about ther experience. Even the most thoughtful and expressive
were hmated by the operations of the Air Serviee, AKF, which were
confined almost entively to service in a role of army-cooperation or

Vo
.

close-support.

At the Armistice the Air Serviee, AEL, had 18 squadrons for
observattion but only one squadron for night bombing assigned on
the front. Fven the lone squadron of night-bombers belied its
name: it was not equipped with twin-engine, long-range Handley-
Pace airplanes but consisted of 18 obsolete DIH-4 airveraft for
observation and an equal number of British F15-2 aireraft, a type
which had reached the peak of its production before the DH-4. The
squadron was seareely equipped for strategic bombardment.* Per-
haps the most significant fact about the lone squadron of mght-

’
’

e b & A

~

a

L Memo, Asst. Chief of Training, DMA| to Board of Organization, 18 Dec. 1918,
AFCE, 3067 Board an Orgavization of the Nir Service in Peace.

2. The average bomb load of a Handley-Page amounted to approximately 1,325
Ihe. The average DH-t bomb load was 232 Tbs, Thus, even disregarding the wide
difference in range, it is evident that the DH-1 was little suited to strategic bom-
birdment, See “Statistical Analysis of Nerial Bombardment,” General Staff Statis-
ties Branch, Report Noo 110,77 Nov, 1918, National War College Library, U226, U60,
1ols, See also KOS Goreelle The Measure of ctmericd’s Waorld War Aeronautical
E7ort (Northtield, VE, Norwich University, 1940), p. 29,
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bombers was not so much the inadequacy of 1ts equipment as the
hrevity of its experience. Assigned to the front on 9 November
1918, the squadron was in active serviee only two days before the
Armistice. Morcover, this sinele squadrvon of might-bombers was
otlicially demobilized 5 Decembier TO18, less than a month after it
entered combaty® When the war was over there was no familiar
body of operational experience with strategie bombers on which
to draw in formulating doetrine for the postwar establishment,

Otficers i the Aire Serviee, AL, wore primarily concerned with
aviation for army-cooperation. Coll T Du Milling, who had Ted
the adr units of the First Army in France, held opinions typical
of the majority of airmen in the higher echelons of the ARI
I veporting his coneeption of a proper postwar air arm Colonel
Milling cnphiasized one point: ©The Nir Serviee s of value to the
military e-tablishinent only insofar as it is correlated to the other
arms.""* This wax the opinion of an miportant leader in the wir
arm. The opinion was not unigque. Coll Fu P Lalmg who led the
acrial units of the Second Army in Fravee, felt that the Air Scrviee,
AR, had not had sufficient operational experience to permit one
fo rench any definite conclusions regarding doetrine for the future,
Noncthelessy having judicionsly recognized the narrow buse of
operations in the AR the colonel proceeded to deelare that “the
ain function of aviation 15 observation and all hinges on that
procrant.” This contention, hazarded mothe face of the colonel’s
svoned dend of its validity, almost certainly refleets the limited
raroze of s experience. More than half of the aviation units with
the Second Armmy were cquipped with the obsolete D=4 while
the renandor were equipped with pursuits of French and British
oprpon

When the Chief of the Air Serviee, AR, came to prepare his
finad reportoat was perhaps natural for him to perpetuate the
opiions of some of the officers who had commanded the operational
viits of the United States’ forees in Franee. In any event, whether
commptled on an olyjective hasis or not, his final report repeated
thie opintons of the principal air officers of the First and Second
armics. The war “elendy demonstrated™ the Chiet of the \ir

)
)

20 Gorrelll The Moasuwre of e viea’s World Way 4o romoutival [TFart, p. 23,

foCopyeene s Col ' D Mg to Chiefo Aie Scrviee, AT 9 Jan, 1919, in
STessars Terne ) N Serviee, VR, Fhivtory " Sevies A Vaoll 17, cal 1919, N A,
WAWT Oren Records, GHO, AT il

St FD Tt ta Coll TS Gorrell, 7 May T NALDWWI Orgns Records,
Voo B Heeands Do a2 101

o Correllc The Moaswre of Ao yica’s World War fovonautio o Efort, p. 43,
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<crvice helieved, that the function of observation was “the most
fuportant and far reaching” which an air arm operating with an
ariny would be ealled upon to perform.” This report, which ap-
poeed arter the Armistice, is strangely reminiscent of the opinions
Pohihy i Chief Signal Officer in 1915, At that time, it may be re-
cdled, e and declared that observation was “the uscful, approved,

Sd nest important work® of the airplane® Here, then, was the
comnpleted evele.

e United States entered the war without a clearly defined
doctyine of acrial warfare. Insofar as a doctrine had been formu-
Fitedd it favored arole of army-cooperation or close-support rather
v an offensive or strategie role. Because of this poliey, produc-
Dor dering the war favored aireraft for observation rather than
toonthomberss As aconsequence, the experience of the war was
vt observation rather than bombardment. In deliberating on
Cosevperience, postwar planners found themselves preeisely where
fnov starteds I the air weapon was to develop bevond this linnta-
Cies way had to be feund to escape the self-perpetuating
o seter of this ("\'('1(‘.

British experienee offerad a substantial precedent showing that
Swss pertectly possible to escape the merry-go-round of doctrine
pelicreing production and determining experience in operations
tieh formed the basis of subsequent doetrine. The British pro-
deensd doctrine beyond experience into the realm of possibilities.
i Roval Flying Corps as planned in 1916 was to consist of 86
~pnihron<s OF these only 10 squadrons were to he of long-range
Lodherss By 1917 the air foree planned 179 squadrons, of which
66 were to be used for strategic bombing. By the summer of 1918
premed distribution of British strength allocated 82 per cent of the
avaalable aireraft to the Independent Foree for strategic opera-
toons Foven though the limitations of aireraft production never
prrmitted adarge-seale proof of the concept of strategic bombard-
ment, British officials were able to secure approval and support
tor their doctrine fromn the highest authorities, hoth military and
political.

In the Umted States efforts at formulating an authoritative

Toord Repot o e Chief of Alr Service, ARV Jfir Serviee Information
Coedl o N IS ES Tl 1021 10,
Sl Nervi ot fusores i, Circulare Noo Sp Otbee, Chief Sienal Oflieer, 1915,

Vool b e Woaar de the i (O ford, Clarvendon Press, 1922, 7,452 3,

e ke W da the 1is i valsg r s Oxford, Clarendon Press, 1422
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160 IDEAS AND WEAPONS

doctrine met with less suecess. Siee air doctrine determines the
direction of development in aireraft one might logically assume
that military officials would devote much effort to the formulation
of doctrine at the end of the war, but this was not the case. Neither
the Commander-in-chief of the AILE nor the Chief of the Air
Service, ALF, pointed out any comprehensive lessons of aerial
warfare in thewr final reports.

To judge from General Pershing’s report the air weapon was
utterly insignificant. Apart from an ocecasional sentence of the
aireraft-also-flew variety in accounts of operations by the ground
forces, Pershing’s veport failed to speculate on the mission of avia-
tion and neglected to appraise the role of acrial warfare. It confined
all mention of the air ar to a single paragraph commending the
aviators for their courageons deeds and daring.' "T'he report of
the theater commander was most general and quite above detailed
consideration of technicalitios, an omission whicl may have been
unavordable e the postwar rusn te complete the report. But i
view of the revelutionary importance of the weapons slichted, the
negsleet is somewhat disconeerting.

The tinal report of the Chicef of the Xir Serviee, AR, was ¢ven
wore surprising. Althongh this document did not appear in pub
lished form until February 1921, it was orviginally subunitted in
March 1919, Again the ureeney of events survcunding the de-
wobilization of the AL undoubtedly anfluenced the chavacter of
the paper. Far from representing a thouzhttul and carefully
reasoned study of the vole of the aie weapon i the ward this report
was o jumbled narrative account emphasizing the dithicultios en-
countered without critical appraisal or thorough analysis. More
sicnificantly, the rejort considered all of the vavious functions of
the air arm idividually, drawing oceasional conclusions regard-
ing supply, operations, or training but never assembhing these
conelusions into one comprehiensive whole. Nowhere were the les-
sons of the wae presented in concerted form for the instruction of
the future. Moreover, despite the novel chiarvactc, of the air weapon,
the report showed no systematice effort to derive appropriate doe-
trines for acrial warfare, There is some evidenee to indicate that
the report did not represent even so much as an exhaustive compila-

10, Final Rep ot of Gen, John J. Porshing, Cononandsr-in-chicf, American Ea-
peditionary Foreo (Washington, 1020), p. 76, TUix interesting to note that this re-
port, which entions aviation in a section entitled *Supplyv, Coordination, Muni-
tions, and Administration,” devotes -bont the sne amount of space to religions
activities as it does to aviation and tanks combined.
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tion ot opinions held by ofticess i the top cchelons of the Air .

Serviee ! ]

The eritical importance of formulating doctrine for the air ,

.

weapon was not everywhere so neglected as it was by the air arm
i~elf. Ofiicers on the General Statt in Washington were deeply
iterested in the problem of deriving lessons from the experience
of combad to guide the conduct of military operations in the future.

T'o this end the General Stafl undertock to prepare a series of y
tatistical reports for publication as source materials upon which A
to base studies on policy. Since these reports were consciously in- 1

tended for use in formulating doctreine, they could searcely fail to
intleence postwar military thinking, For this reason they merit
carcful adtention.

I'y pical of the studies draswn up by the Generad Studf to evaluate
e air weapon was one entitled =Statistical Analysis of Aerial
Bondordinent™ which appeured only a few days before the Armi-
sees By its own admission the report was based on fragmentary
drti, oceasional™ photosraphs, aceounts by prisoners of war,

P R W S PN

and intornetion Ttoo meager and too unreliable to serve as a basis q
for any gquand ity e anadvsis.” ¥ Having made this adiission, the ]
contpilcraof the report apparently helieved they were free to draw 1
i
|

crtively vadid conclusions from the fragmentary evidence available.
Froota lnitod facts the analysts of the General Stadf drew some
vt her ~tarting dedoetions. The material destruction to be ex-
pected Trom bombaredment “must necessariiy be small,” they felt,
Focatiee of the mited weiesht of hombs carried and the secant num-
Lo of bombers which could be maintained on the front. Using this
framee of referanee, the veport continued, “From the standpoint
of destruction, the function of the bombing plane is, in the last
il sisg practically the same as that of long-range artillery.” By
afteriv ionoring the factor of range, the statisticiaus of the Gen-
crad St victuadly redueed the bomber to a field gun. Then, to
prove the poing, they cited figures to show that 300 British air-
cradt dropped a daily average weight of explosive about equal to
e espiosives thrown by the total number of 155 mm. guns availa-

PEoSone of the working papers used inopreparing the final report of the Air
e e ALE, are available in the National Archives. WW1E Orgne Records, AS.
P Record Bos U The omission of Brig, Gen. William Mitehell's point of view

o ‘
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2ot cal Anabsis of  Aeridd Bombardment™ General Staff Statisties
o by Report Noo Hheg 0 21 T Nove T9IS0 N Sonad War Culiege Library, 17226,
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ble in the same period. “In other words,” the study concluded, it
took “two squadrons of hombing planes to equal the work of one
155 mme. gun.” Y It were at all necessary to demolish this patently
fatuous argument, the report itself contained all the essential facts. 4
The statisties upon which these surprising deductions were hased
had been selected from British bombing operations hefore the
formation of the Independent Foree. Morcover, in the missions ' 4
analyzed, only five per cent of the explosives dropped were heavy E
demolition bombs. The remainder were almost exelusively frag- .
mentation bombs used primarily for antipersonnel work. Simi-

o

N

larly, of these same missions, only five per cent were acainst in- | 1
dustrial targets: most of the radds were e en sueh obicetives ]
as troop hillets, communications Tines, and ammnunition damps. 't
The study by the General Stadt recognized that the taroets at-
tacked by Briti-h hombers had heen mereasingiv indostrial in the
period tollowinz that from which the statistiond wnadvsis v made,
But the analysts deprecated this trend by pointing out that the
total area of damage was slight. T1 the eraters of @ the Bonabs N

dropped were to he concentrated in one place, they noted, the

totad wrea coverad would amount to ne more than <onwe 500 snane A
feet with an additional area of damage resulting from blast o Such
Saditiead perversions sugges astrong predisposition in the Gen
crad Sttt Lo fonore the strateg - polential of wviation. 1

The report on bombardment was by no means an sobited in- "
~nce o the stadistiead techniques used by the Generad statt i
tectine the problem of ane docteine, Nnothier sten i the scees of
strdies s entitled cnsteibotion of Serviee Planes A< Relded o

Multory Policie< 7 'Phas veport represented o consaendions of ]

e

fort to prrepeae the Heeessary ;{!‘(’lllltlx'\\)l'li hiefore lllh]rlf.’llxlll_' to
tortealate acdoctiine o aeriad warfoare for the Unnted States, s
nosy=tonobe apprene b he preoblem of doctring 3t was ]vxu‘mM)'
b R Viaations s the l"“l:”‘\i“l‘ll of the air foraes on the
ot Lo report cortendcdomade it abvions that there was o lack

el B it

of coreans doctbrine an the funetion of nalibaors avintion, biosap-
'

port o thes poation te stady presented e tollowm s ehinet Show- [
ilxq tho ('um!uwl?lwh of ti. M jor ar {orees .\'l'_;ll\t TOIS 1
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Prrce~sTtact o AlrerarT BY FoscrioNar Typres oN
Frosxrt, Aversr 1918
. Purewit Obaervttion Bombardment
' c:
. Britih 23 22
: Loted = e g0y 165 7 _
It in th 9 -
[STR TR 2 S0
Irench ot N 15
i . Prom this evideneo the <tadisticine of the General Stadt con-
“' chnded that the severad torees represontod “widddy divergent theo-
i vl on doetrine, The existence of thes - diversent theories made 1t h
; miperative, they conchudedd that caretul studies e made to estab- ®
\ Vb basis for inteticent tndment™ i toralating doctrine. On
; the ocis of the figures preescnto D the above td e the statisticians
) dcRhed thiad the bwo diver_ent oo rios of doctrine were best
5 ty }'i?:ui ln_\' the Breitishon e one boaed and the Freneh and Ger-
T cooson th cthees he Bec b tcore Lield that aviation was a
9 Gt s b ose o scon i vas tooscek ot and destroy the

croc e U e Prancn s G theories held that mihitary avia-

e e ey o cnedwitho e coneussanee and ad justment
Sy Hres

oo b oo an s prior sestenatie attack on the problem of

oot st s B e General Stadl was - commendable

N
| . ot NV e b e st dies presented an the report were n-
p oty sany dessons derived could not be other than er-
g poecons TRe et freely adintted that Tunitations of pro-

¢oetien oseme nstances may have influencad the character or

cornosibion of the v forees actially assizned to the front. Then,
¢ Peoving made this admission, they went right ahead and drew con-
1 Uosvns rozardin oo thie mdivergent theories™ which the figures re-
b el
4 1 . . . . . .
. Otficer~ in the Air Serviee were quick to pomt out the faulty
previse of the analvsis.™ The strength of units at the front was
- . . . . *
. pet e tene indov of the aae docetrines of the several Powers. A more
F- aecrededndexy the adrnen suggested, would be found in the -
~teencth of the units planned by the combatants. The following
tulde showing the strength in squadrons which the Allies hoped
- I~ 00l See enelosures with photostat copy of report, for example, Lt. Col.
Hoo b Bovce va 00l BLSD Gorrelly 6 May 1919, “a eleverly arranged paper which
t P e cnneli dens mnd T Cell BT Nadden to Gorrell, 7 May 1919, as
Ut mretls oo vizorous mar snal notation, U\ rotten paper.” i
\ .
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164 IDEAS AND WEAPQNS

to have along the front by Jul; 1919, indicates how markedly dif-
ferent actual strength was from planned strength.!?

ProGrRaMS SULMITTED BY THE ALLIES SHowixNag
DiIsTRIBUTION OF SQUADRONS BY IFUNCTIONAL
Types PraxNep ror Juery 1919

Pursuit  Observation DBombardment

Co %o %
British 36 10 54
United States’ 30 50 20
Italian 20 49 31
French 21 46 33

By comparing the above table with the preceding one one can casily
sce that the conclusions reaclied in the study by the General Staff
as to the divergent theories of doctrine no longer appear so valid.
After making due allowance for the circumstance that the strength
of observation units was directly proportional to the number of
troops in the ficld and therefore an arbitrary commitment, the
“divergent theories” are more difficult to perceive. More signifi-
cantly, in every instance the ratio of pursuits to bombers in the
planned units showed a marked increase in favor of bombardment.
Far from showing divergent theories on doctrine, the planned
distribution of units reveals a remarkably common trend, with
the emphasis shifting from strength in pursuit to strength in bom-
Lardmment. Strength in observation units computed on a troop
basis remained somewhat more constant. But these computations,
while more revealing than actual strength on the front, were no
certain index of Allied doctrine of air power. As indicated in an
earlier chapter, even the final program planned for the Air Service,
AET, was based on the capabilities of production rather than on
doctrinal concepts.?” What was true of the AEF may well have
been true of the Allies. The British Air Ministry consciously
scrapped long-range plans for immediate advantage in October
1918 when the German collapse hecame imminent.?! Similar factors
may well have influenced all other Allied programs.

The evidence seems to show that the statisticians of the General
Staff were repeating the pattern of their report analyzing bom-
bardment by selecting facts from which to derive predetermined
coiclusions. While the report actually made no overt conclusions

19. Percentages caleulated from Lassiter Board Report, App. 11, 17 March 1923,
copy in Library of Industrial College of the Arined Forces.

20. See above, Chapter 9.

21. Jones, The War in the 4ir, 6,172 -3.
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as to a doctrine of air power, it did, nevertheless, establish a mis-
leadiney premise. From this premise favlty doctrine might easily be
derived by subsequent analysts uneritical of the assumptions em-
saoved in compihing the original study. Officers in the Air Service
recoznized the erroncous character of the statistios used by the
Guereral Stadt, but having done so they failed to take any action
waich would draw conclusions and formulate docetrine on a revised
prrvindse. s

Interest on the part of the General Staft in finding an objective
Basis for determining the most advantageous role of the air weapon
was not confined to a single study or even to a single technique.
Another attack on the problem sought to find some meaning in the
relidionship represented by the total number of aireraft available
o the front per hundred thousand rifles i combat. This report
appeared during October 1918 under the caption “Ratios of Aerial
Foaipient to Army Strength.” The Chief of the Air Serviee,
AL, hurriedly contradicted 1t on the same grounds used in de-
wolishitie the report deseribed previously. The statisticians of e
General Stadt had assumed that the acrial strength of the Allies
on the front i the sprine and summer of 1918 represented an ac-
cirate measure of their policies hased on operational experience.
Iioveality, the Chief of the Xir Serviee contended, nothing could
be farther from the truthy Allied strength i airplanes was based
onavadlability ridher than on desived ideals.*?

After helaboring the erroncous coneeption regarding Allied
policy utilized by the report of the General Staff, the Chief of
Hhe Nir Service subinitted a renort in reply.®* His counterblast
called speetfie attention to the futility of scarching for significance
i the velationship between strength in the air and the number of

220 Despite the eanstic remnarks of officers from the air arm regarding attempts by
the General St at formulating doetrine from a statistical premise (see above, p.
1t 0. 15, the files of the period contain no evidence to show that the criticism was
crecive nsowell as caustic, There s, however, other evidence of faulty techniques
werd By the General Staff Statisties Branch in studies of the air arm. See, for ex-
arg bes Assto Chief of Training to Director, Air Service, 13 March 1919, AFCF, 059
St ties, Miseelaneous, in which analysts of the Statisties Branch are charged
wthon tattitude antaronistic to the Adr Service”

Co0 Mail Gens MM Patrick, Chief, Air Service, AEF, to J. ). Rvan, Sccond
Voot Secretary of Warg 5 Novo 1005, fetter drafted by Col. E. S, Gorrell, NA, BAP
RTINS lvv fou2a b BAPD A similar (uuvrvl [ison is mentioned in AL Sweetser, The
b e Necviee (N ew York, DL Appleton, 1019), pp. 2365, showing that the
oot e strencth indreraft comp md to strength in rifles was a common evalua-
oot the b
20O Gens ML Patrick to 10D Ry, 5 Nov, 1918, enclosure Labeled “Cal-

3NV OIS NA AR Exee. Box 6, 0268 BAL.
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rities on the front. Strengthoin rifles, or the troop basis, he asserted,
wis not an entively proper reference from which to cealeulate the
composition of an air foree. Tustead he proposed three criteria:
units for aeriad observation i proportion {o the strength of units
ot e _rowd s pursant ioproportion to the enemy strength; and
Somnhierdment oncstill another premue:

Tl amount of bombardment aviation desived depends
rothor upon the size of our own ground army nor upon
the cnomny s adr servieey but solely upon 2 aation’s ability to
place this exeess, so-called Air Serviee luxury, m the field
after loving provided the two essentials of observation
aoidion with an adequate amount of pursuit aviation.®

Too ~ttanent on the composition of the air arm is particularly

3
! Soteworthv o that 1t repeats nueh of the saane Tanguage used
: Ceonlios proposing report of the Bolling Mission in the summer
» C 01T whach el was more or less aparaphrase of the ideas
: oo ad eartier by Sie David Henderson of the British Air
s ‘ Lol Lalhe the caohier opintons of Bolling and Henderson, the
; g v o Chaef of the Nir Serviee represented acrelatively elear
¥ . e it ot polieys He considered that atreraft for pursuit and
[ ‘< e et oration were tessentiad™ but that the size of the awrmy and
] K . . . . . .
| o “Leaetivity o the enemy determined and limited the number re-
{ By o treds Fle felt that there was no ceiling on bombardinent aireraft
} R < enpacity to produce. Herey mferentially, was a statement of
. ‘. . . R . N ) . .
! ‘;{ ron dectrine. Squaarons of hombers should go on inereasing 1o
I . oo . e, T
' LT rodbers Timited only by the nation’s fuceilities and resourees. The
o é N . . ) - o A .
\ e (it of the Nir Serviee appeared to imply agreement with
A 5 . o - .
: . oo Coll VO ELD Clark, who had contended that systematic bombard-
¢ o vt would end the war sooner than sending one or two nillion men
: ; ‘,l to line the trenches.
} . . . . "o
j, - ol It the counterblast to the General Staft which the Chief of the
x . . . . Ve .o i . R K
i H \ir Service AR, sent to the United States imphied an acrial doe-
; i trine f.ocoring unlimited bombardment, did the Air Service fully
- <4 reco_tize the sionificance of this wmplication® Did the report of
hd . . - . 1 . . . .
- A oo Air Serviee connote a conscious derivation of doctrine, or did
: foreercly seze upon the convenient lanpuage m the opimons of
' ,’! Flosdevson woed Bolling without entirely appreciating ther doe-
k fronad ansio s 50 AN the avadlable evidence appears te favor the
1 2% Report of 3 Nov, 1915, N, BAD Dxee, Pow 6, 26,4 BAP.
4 oo See aqbees Claper 4
‘ LoD toricd peehleas veised Bere iv made doubly interesting beea e the
"1 e Ol s Gerrells who drafted the report of 3 Nove 191 fur the Chief,
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Debeer view =SS TE occasional officers in the Ao Serviee did favor a
¢ oUev emphasizing unlimited bonhardment, they seldom formu-
Pobed therr views i terms of a comprehiensive doetrine of air power.
If ¢l Chicf of the Air Serviee believed m strategie bombardiment,
«~ o nuoht infer from his rebuttal to the report of the General
Staif the e Serviee faited to reduee his views o oflicial doe-
troow !l subsequently publishing the “lessons learned™ from the
W
Durvinze the fiest few years immediately following the war the
Air Sepviee ssued a nuniber of studies on aerial warfare i an ef-
1ot to profit from the recently completed operations i France,
Ove of “hose studies, *Notes on the Characteristios, Limitations and
Foangdcoment of the Adr Serviee,” soucht to define some of the broad
overating principles of an aiv arm. The functions of the acrial
weapon, aceordine to this publication, should inelude aid to the
ot ey, fire-control for the Artillery, reconnaissanee for the
<ty and destruction of the enemy’s air arm. Generally speakine,
the ctudy coneluded, airplanes should assist in “deciding actions
anc e cround T while preventing the enemy from doing the saame.”?
Tois publicadion was charaeterized by ac limited vanee of thiel
vhich closely followed the Tnnited seope of operations conducted
Lo i N Serviee, AR in contrast to the far more extensive ox
Corionee of other Powers, The boundaries of experienee aequired
Pothe Al Service were never ~o eleardy defined as they wore when
ctressed i the sennoflicial postwar reflechions o aerd wartaee:
SWihatever the future developriont of aviation may beg v b toe
co Lot the waa in 1918, 1t most important functions bad ooved

AL was o member of the Bolling Miscion wed oy hee oriteer o
ne the Bolline report of Angust 1907 Gorrell s Do diete e

e Bobing report for words to frame his reply bal Lls subseqaent oo e

Tarinze e e ar

St ey indicde that his coneept of doetrine must heve clunge d
trom e UL of 1917 to the fall of TUIs,
s Serse oficers in the Adr Service me hevve beenardent salvacates for emre
g b rdient wd the end 8D Waorld War I, but i they were they left Btte st
ol of tiir point of view, Fuen Mitehell Teading projonen’ of the Boaber in
booprbdie evesin iz advaeated offen dve aviati ain the proportion of e
PR attaehy aad 2077 homb aedient, See Assts Chicfl N Serviee, to Ch
Aie oS ee D osepts Te2o, NALD e Seevive Finanee Advizory Board Boc 1o, Case
Nos b em v es enple of the of jeetive and sehol ey andvais which othes nir arms
noncted b the poeeniem of doctrine, see Lt Colo X0 PO N oising La Doctrine de Pazio
Seen i e et e cors e L g rre (Pamisg Bercer Toevreanlt, 1132y,
N Lo e Char weterintie o Dincitations and Proplovient of the Adr Serce
Nesdoe et O cenloe Nl L) Noo T2 (02 Jane 102000 Althoush

e b e beeans e it Brehed sooproval by the Generad St this
b b b e series were wblely disteiboted thronshiout military eircles
e et Taence on e ooy beood air doctrine.
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168 IDFAS AND WEAPONS

to be sceuring and transmitting information concerning develop-
ments in and beyond the line of battle.”” #°

By entering the war with a predisposition to see the role of
the air weapon as prunarily one of observation, the air arm had
circumsertbed the limits of its operational experience. Then, at
the end of the war, the new Air Service in its postwar study pointed
to this experience as confirmation and proof of the primary im-
portance of observation. At the same time, even while cautiously
sugeesting that the future might reveal other roles for the air
arm, the study made no mention of the function of strategic bom-
bardment even as an embryonie development. Would air arm of-
ticers ever get off the merry-go-round?

The postwar publication of the Air Service on aerial doctrine
wis searcely an objective approach to the problem. By the editor’s
own auddmission the principles or policies presented had been evolved
from a report entitled *Notes on the Emploviment of the Air Serv-
“o from the General Statl Viewpoint™ and submitted for eriticism
“to those most expert™ in the AR T as officers of the air arm
had repeatedly pomted out, analyses made by the General Staff
bd Shown a predisposition to dgnore the strategie potential of
hombardment, then surely the point of view of the General Staft
was a faulty one from which to derive lessons for the future air arm.
As for “those most expert™ whao criticized the study, did they rep-
resent cross section of experienced air officers or only those who
avreed with the doctrine presented?

The available evidence shows that during the postwar period
the efforts of the Air Serviee to formulate doctrime were neither
systematic nor objective. With the best of intentions the Air Serv-
we began a aumber of historical studies of wartime operations to
“furni-h vaduable sourees™ from which to derive lessans on strategy,
tacties, supply, trammimg, and the fike*® Unfortunately, few of
these studies reached the stage of publication® And, of equal sig-
uiticance, expressions of doctrine formulated in the few studies ae-
tually completed found no place o the otlicial publieation of the
postwar Air Scrvice when they were at variance with doctrine as-

G 10

St 4hd e arrinal Studv, “Notes on the Fmployment of the Air Service from
the Gereral Statt Viewroint,” appeared in 'eh, 1919, N photostat copy is available
O ANE Arehinel THEE SOTHi copy is undiated, and no authorship is indicated.

320 Report of Chiet of Nir Service, dnnwal Beporteof the War D partment, 1920,
Lo,

' ]i t Porandioen don of the fie saffered by historical studies of Warld War 1,
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sigiing primary importance to observation. Forthright statements
in fuvor of strategic bombardment as made by such officers as
Lt. Col. V. L. Clark remained buried in the files. “There should be
no himit to the number of mght-hombing machines supplied,” Clark
wrote, " The poliey should be to bomb the enemy at every vital
point until he is exhausted.” The doctringl position of this con-
tention was elear enoughy but 1t was ignored.®* Had the studies
of the N Serviee been systematie they would have mentioned this
poo~ition 1f ondy to controvert it But for want of an objective and
anthoritative method of formulating doctrine on ainr power, the
v fostlv imadeguate docteine enaphasizing the role of observa-
tion roached pubhication and consequent eireulation while oppos-
oz et s of view did not.

e need for systematic formulation of doctrine may well have

ticcoznized, but like so many functions of the air arm in the
Pt evag 1t was neglected for want of competent personnel to
ceoaduet the necessary analvsis, There were 431 officers at the im-
postet Paris headguanrters of the Air Serviee, AE, at the end
of thewar, Of these, only one was an oflicer of the Regular Army.#
The mevitable result of this disparity appeared less than a year
after the Nrmistice. In the whole Air Service by July 1919 there
woere only 234 regular officers, barely enough to man three full
siprradrons 1f so assigned#® Incany event, whether the inadequacy
of the doctrine of air power formulated after the war resulted from
nesatlicient personuel or from a failure to appreciate the vital im-
portance of doctrine, the effects were the same. The Air Serviee did
not establish a system to ensure an objective analysis of wartime
aperitions, foreion as well as domestie, enemy and Allied as well
ws those of the AR, The product of this failure followed with
imexorable logic: the doctrine of acrial warfare which the Air
Service promulgated after the war fell ominously short of the
arrplane’s full potential.

Beeause the Air Service neglected to take the inttiative in ex-
protting the full scope of the acrial weapon, doctrine in 1919 re-
mavined only slichtly advanced over what it had been in 1917, 1f
the Nir Service itselt formulated o doetrine which utilized far less
than the maxinrm potential of aviation, military opinion out-

3t Lt Coll VU FL Clark, “History of the Development of Ajrplanes During the
Wor b odan, 1919, NACBAD Hist, Box 19, 4521 Airplanes, General,

S0 Fiad Report of Asst. Chiefy, Air Serviee, AR, T Nov, 1918, NA, WWIT Orgn.

frecond .o VS it Hecords Box 1.

S AAE Historical Study Noo 39, “Lepislation Relating to the Air Corps Person-
rel and Training Programs, 1907 -1939," Liec. 1943, AAF Archive.
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179 IDEAS AND WEAPONS
~ide the adr arm eould searveely he expuected to favor more advanceed
bk,

The Dichnian Boand, a postwar group ordered by Geaeral

o v to consi fer the lessons of the war, avvived at substantially

the sune concept of aeriad wanrfare as that held by the Air Serv- ]

Ak

ces eround forees would continne to play the major part
Botic offcisive and defensive operations, usine the air arm as an
Sanstdie T e Dickinan report set o nattern which was fol-
fowed repeatedive To 1919 Aistant Scerctary of Wi Benediet
Crowd Lieded o postsear mission to Furope to stady the lessons of
wnstion lenrned by thie Allied Powers. On his return he wrote:

I

PUPEPRE GE WY SO Wy

t}lu' ]-I'in:;ll')’ prirpose ul' war ﬂ.\'in_‘_: i~ ()1:\\‘{‘\:!“()1).“ v (;t‘ll-
eral PUCO Mareh, the Chicl of SEdT, wis 1o substantial agreement. :
Despite his ooy warrbioe enithusinsmn for strategie hombard-
ment atter the was Genorad Marels ppeared more conservative, In
writing of tarhs, adreratty and other immovations, he assertod flatly
thod thear frue vadue Tay i their serviee as ansiliaries to the In-
fanteve "N othong o this war b chanoed the facel that it s now,
o thvay s heretotores the Tefantey with rile sond havonet that, in
the bnal 1‘.”911\\'\;~‘ st bear the hrant of the assault and carry it

A

anto \it'iu;"\'.

Newlon Do Baker, the Seevetary of War, was likewise inelined
to fol'ow tne fead of thie Nir Seeviee. He appeared to be support-
i poliey of Tl explotation for the air wenpon by readily {
concedine that 1t would be dangerons to attempt any limitation
on the Totnre bised onc the most favorable view of present attain-
nents,T P In spite of this seening breadth of vision, the seeretury
consistcntly depreeated the role of bombaordment while ('lllll]lél.\il-
ine the prinacey importaace of observation. Doving the war he said,
the direet daneege inthicted by hombs was relatively simad 1™ and
bl o appreetadhie effeet™ upon the warmnaking power of the
cretive Moreover, if boanbirg were ontlawed s the seerctary
toouzht b plainty should Be apon the most clemental ethiead and

DU WA WENE B REESVE SN | ‘-lkln’j.' N2, “()rr"mi,',.xﬁu;x of ,\Il‘nl.(r.\' Avron ontios; 1907
v SN TUHE VAR Archive,
: Cobncieadls Mty 100 0 W e
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POSTWAR DOCTRINE 171

humanitarian grounds,” then the value of aviation for observation
would far outweigh the effectiveness of aviation for direct attuck *!
T'he confusion in Seerctary Baker’s thinking about the role of air
power was not contined to an isolated mstance. He deseribed an
acerial torpedo or guided missile developed by the well known en-
aineer Charles I. Kettering as **one of the most destructive weap-
ons invented during the war.” Furthermore, he asserted, perhaps
somewhat prematurely, that this cuided missile was adready “a
practical reality™ being seriously considered as a replacement for
heavy guns®® But then, Like the spokesimen for the Air Service, the
cceretary faled to urge any positive course to develop this “most
destruetive™ weapon or enlarge the latent scope of the air wenpon
inocneral, even after tacitly recognizing its significance. "The see-
retary apparently ienored the implication of the facts he himself
presented. In his engerness to support the cause of peace, he seemed
o be nealecting his role as Seerctary of War,

With the Air Serviee, the Sceretary of War, the Assistant See-
retary of W, and the Chief of Staff all dwelling on the auxihary
rofe of aviation and stressing ohservation to be of first importance,
it is not surprising that postwar training followed suit. Perhaps
the best index of doetrine after the war 1s to be found in the teach-
iz~ of the service schools rather than in the official pronounce-
ments of doetrine made by high-ranking officials. What the next
coneration of officers was to think of aerial doctrine was probably
move sicnificant than what any given official thought on the eve
of retivement, no matter how influential his role during the war
may Liave been.

A texthook on the A'r Service prepared for the Command and
General Stadf School in 1920 introduced the air weapon in the ac-
cepted frame of reference. “Teamwork with the ground troops,”
~add the text, was “the basice idea” underlying the organization of
corind units?® The text presented the airplane as the servant of
the cround arms. The relative importance of observation, said
the -withor, himself an airman, was shown during the war. Germany,

t1. Ihill. As chairman of the Baker Board on aviation in the mid-thirtics, Baker

vested in deprecating the full potential of strategic bombardment even though
e beand reeoninended furmation of the GHQ Air Force for “independent” bomb-
S sien s See Final Report of War Department Special Committee on the Army
IEETERANE TR LN AT SIS 3

i2oIn ¢ jecch at Fort Waorth favoring the League of Nations, Secretary Baker

i
vt the ertd torpedo in some detail. See Army-Navy Journal (Washing-
DO, 28 May [919), p. 1315 See also n. 41, above.
oL Nadden, Lfir Worviee (Fort Leavenwoerth, Kans, The General Service
B Press, Tuloy, P
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172 IDEAS AND WEAPONS

France, Ttaly, and the United States found “more observation
squadrons were necessary for a well balanced army than any of the
other types.™ 11 The text of the stafl school conceeived strategic avi-
ation within the framework of the ground armies. Selection of tar-
gets was assigned to the army staff (G-3). The strategic force was
to be formed of units left over after the tactical needs of armies and
corps had been satisfied > As a later staff school text phrased it,
“Tactical hombing is . . . a necessity, while strategical bombing
5 .. .oaluxury” e

Another mdex of oflicial thinking is found in the ty pes of aireraft
procured following the war. The allocation of funds, always less
than cnough, provides a realistic picture of attitudes in the War
Departinent toward air doctrine. T'he table below, showing num-
hers and types of aireraft annually accepted from manufacturers,
reflects the shitting emphasis.®?

ArtrceravrT ACCEPTANCES

Pursuit Bombers Obgervation
1920 112 20 1,000
1021 200) 1 270
1922 60 25 200
1923 0 150
fo24 35 127
1925 IR 1926
1920 K3 176
127 49 H 56
1928 (] 151
1929 Yh] 2 183
1450 108 ) 122

bUoLhn o tas Nadden's attempt to show the importance of observation by refer-
ot artiae Powers s exceeptionally carious. The anthor was one of the air
sio had paatosted vigorousdy at the attempts of analysts of the General
’ tie nportance of aviation for observation by reference to actual

s tront s an index o of poliey. See above, po 163 nL 18,
Ao Ncctiee, ppo ot 7o While the text of this stady boldly introduced

v wartare by stressing the importanee of observation and the

o esneepts buried way ok on o po 108 one finds in smiall print, so
St tofewor e priovity of hombaredment tareets fircts industrial objectivess
Cohwes stnirdc b oeh ceneentrations in the fields Could it be that the author
cta e o this steatesie doetrine or were the implications of this
bt and inconsdsteney unrecornized #
e e Norciee (Ford Leavenworth, Kans, The General Service
L des T tent prerared for the <t sehooll bears the initials
Lo aiden whoo wrote the text eited above, Subsequent texts for
St e ot beovenrs taucht subsbantially the same lessons,
S b Goone e Stant o stadisties Branch, 1 Nov, 1928, quated in AAT
P St Nod U adntion of the Liddcon-type Airplane; 1917-1944," chap.
A e b YA Archive,

7

bk

S S

A s




-

A e mmaa

- c——

—— -

o

e

S 6 st
.
AL

N4

)

o
i

2 -

. cewE
s ol e

PO3EWAR DOCTRINE 178

T'he character of instruction in staff schools and of procurement
of aireraft in the postwar era clearly shows that the concept of
accid warfare carried into the peace was well below the maximum
potentind of the new weapon®™ Whether by neglect or intention,
the Nir Service itself had determined the fundamental make-up of
the Lovitawe from the war yvears. Once having been promulgated
and written into the record of the war, air doctrine proved hard
tood iy,

A carty as 1921 the new Chief of the Air Serviee began to plead
P canse of fuller exploitation of air power. Influenced, vo doubt,
wortne weitings of General Douhet, the Ttalian theorist, the Chicet
of the A =erviee divided military aviation into two hranches. On
e e hand was adr serviee or aviation serving in cooperation
b nies, corps, and divisions, On the otlier was air foree, which
crnbr ool ddb aviadion of an offensive character. For S properly
Lo ced™ adr arm, the chief believed, air service should comprise
20 reent of the total available strength and aive foree 80 per eent.
Tioprevadling disposition of strength - one group ecach of pur-

cobeersation, and bombardment  was not, he sad, an air arm

,
|
!

21 e eomposition. ™ The composition of the air arm proposcd
Pootie now chiet representad a coneept of doctrine bredknge
Soephewith that endbedded inmihitary thinking T new coneept
ot faet, Jittl more than a veversion to the doctrine naplicit
Lot prascams of the Adr Scrviee, ARE, before the final 202
procccan which reflected the probabilities of production rather
S corecinusly determined polieve Tnourging the reversion, the
Air Seevice was doing e more than suggsesting a return to the
Coends aeadsy becun in Earope. But it was too late; the damage
Liod bheen done. The “aceepted” lessons of the war rested on the
Q02 v an in which aviation for observation predominated.
oo tailed to establish an organization to analyze the exper-
cnee of the wor objectively and < cstematically, the Air Service

caddled Peelf with ancinadequate doetrine which it found hard to

s Furtier imdicdtion of the Timited air doctrine taught in military schools is
foadaile Tthe coarse oo derin s teed by the Army War College during the period
e eeny el s World War LU suevey of the toats avaibable in the Nationad

Vooar Colie e

broaey revealed that soadytieal stiudies of doctrine, apact from ré-

Cares o the Y cehonls of all arms and cerviees, were Hterally nonevistent until
. Cal et
- ¥ Ker et of CHel ot Nie Servloes unuo? Doports of ol War Dopeorf e nt,
m Zieoors s e Do e o ad in thas report «u}('t'i'l”.\' oeh '»!w'.prn';u_':} Aasotair
"-; Gt tarce s ot Cadirect trans o from Daonbe b See Gl Poa-
*g bero Tl e o e et Dino Ferrari (New Yorx, Coward-MeUann,
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174 IDEAS AND WEAPONS

escape.®’ Once that doctrine, no matter how faulty, becaine a part
of the heritage of World War I, it proved difficult to alter. T'he
airmen, forced to swallow the pill of their own failures, had them-
schves chiefly to blame. As a consequence, they were to spend a
generation struggling to correct the deficiency.

50. The scparate-air-foree controversy which goes bevond the scope of this study

was brought about, it would appeur, in an effort to rectify the neglect ot the air ann
itself in formulating doctrine.
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Chapter XI. Summary and Conclusion

I'vex THE MosT cursory survey of military history substantiates
the premise that superior weapons give their users an advantage
favoring victory. .\ somewhat closer study of military history 1
shows that new and more effective weapons have generally been
wdopted only slowly 1n spite of their obvious advantages. Since the
character of contemporary weapons is such that their production
as well as their use can dislocate whole economies, it is probably
not too much to suggest that the survival of entire cultures may
hinge upon an ability to perfect superior weapons and exploit )
them fully. Survival itself, then, appears to depend on speed in -
both the development and the utilization of weapons. N

The air weapon, from its inception down through the period of T
World War I, offers a case study illustrating the problem of
weapons as a whele. In 1914 the airplane was an untried innova-
tion replete with unweighed potential. World War I presented the e 1

United States with an opportunity to exploit that innovation. This
study has been undertaken on the assumption that a close analysis
of how the United States made use of the air weapon might reveal
sienificant lessons useful In meeting the problem of weapons in
the futnre.

Fixactly what are the lessons to be derived from the experience ]
of the United Stutes with the air weapon during World War I? !
T'liese lessons are much the same as those which might have been ‘
derived equally well from the Civil War or, for that matter, from j
any other war. As was true of former conflicts, World War I em- Y
phasized the necessity for a conscious recognition of the need for
Loth superior wenpons and doctrines to ensure maximum exploita-
tiou of their full potential. As a corollary to these two requirements,
the war pointed up the niced for administrative agencies to ensure
their fultillment once they have heen recognized as requirements. T
The expericnee of the war showed clearly that wherever military ‘
wrthioritios tailed to emphasize the need for better weapons rather -
than more weapons they sutfered serious disadvantage. Aerial i
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176 IDEAS AND WEAPONS 1

. . ]
warfare along the front proved that an enemy with fewer but

superior weapons was {fully eapable of containing an opposing E

force with an unpressive numerieal predommance. Quality paid
better dividends than guantity.

The experience of the war also demonstrated that where military
anthorities failed to formulate a doctrine to exploit each innova-
tion in weapons to the utmost they suffered further disadvantage.
The example of bombing aireraft presented an outstanding in-

-

stanee of tl i~ negleet. Not only did the military authorities fail to -]
st bombers into production for immediate use during the war, -]
but as aresult of thee neslect of doctrine, the air arm d(‘(l\llltd no ]
hody of experience from which to derive an acceptable coneept of A
worind wartare, Laeking such aconcept or doetrine, the air arm 1
Led Dittle to give authoritaiive divection to development of air-
craft tor the future,
Finallv, the experience of the war showed that the failure to
ciplizsize hetter weapons rather than more weapons and the fail- ]
ure to attach suthicient miportance to the formulation of doctrine
s~ued divectiy from madequate organization. The war revedied 1
thit adequate organization tell into two general eategories, The ;
first of these mvolved organizations for information, that is, agen-
cies for objective, systenatic compilation (at all levels of opera-
tions) of taets, and of facts, indeed, abont acrial warfare and doc- 1
trines of war power bothe foveizn and dawestie, facts yegarding ;1
tacetical developients to serve as a basis for countermeasures, fa('ts ]
-2 about teehmieal developments, about the result of proof tests, and
d i about scientifie tindings for possible application to weapons. The
’ : . seeond of the two eategories of orcanization involved means for 1
" making decisions, The war showed the necessity of organizations
L‘ ‘- I3 at all echeleas for making authorttative decisions hased upon in- k
. ' oh Formetion systematicadlve objectively, and continuously accumu-
: 1 5‘\}* Eatad by responsible and effective organizations especially ereated ]
{ i ;: o '_r'-;\'f}u-r data. At the sune tune, the events ot the war showed that ]
[; P decisions based upon opimion. memory, a limited range of personal 1
! e expericnee, or vnn)?itm;l] bias Ted only to failure. These were the |
q ¢ CoE iessons of World Woor I but did the air avny learn them®
‘ ‘;‘“"i T'hie evidence here (n'm(-nhwl leads to the conclusion that the -
i Pt postwar Aie Service meade use of only aorelatively small portion of ‘
] A*w the expertence of the war regarding the problem of weapons. For )
R want of a full appreciation of Hw need for retaimng every last i
. possible lesson of experience, the Air Service lost or abandoned .
weany vital poliet - procedares, methods, and practices which had :
L .
]
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SUMMARY

to be releurned by painful practice in the subsequent years of
coeand v But with speeitic regard to the problem of weapons,
fhere were sinntticant lessons Jearned as well as lessons lost.

The postwar Air Serviee did learn conclusively that better
wweors weremore desirable than more weapons, but unfortunately

noeoof the best administrative mechanisms devised during the
w0 to secure superiority of weapens were abandoned or ignored
oopeace. The Nir Service manifestly did not learn from wartune
experienee the eritical importance of systematic formulation of
doctrine as astep essential to suceessful development of air weap-
o~ T consaquence, the growth of the air arm in peacctime suf-

fered astomificiant leandicap.

The available evidence shows that after the war the Air Service
leomad the inportanee of organization for decision and estabhished
cioacnels of command for unitied, decisive, and authoritative action
i contrast to the dispersed, ill-defined, and overlapping channels
which existed during the war. On the other hand, the record sug-
costs that the Adr Serviee did not entively learn the lessons of the
wor recarding the importance of organization for mformation,

for the air arn in the postwar period was certainly deficient in
arranizations to secure and study information about foreign con-
copts of v doctrine. There were no orgamzations in the air arm
for anadyzing eritically as well as objectively all aspeets of the
Levita s of wartine experience. Sitlarlv, the air arm lacked an

crconization for contined Tidson with science. Inosumy, these les-

sovs leaned and anlearnad are the measure o which the United
S dbes ade e of thed hitherto untried lunovation, the airplane,

The stadent of military history should be alile to draw a num-
borof sicniiicant Tessons from the findings of this study which
iy boar upon the larger problemn of weapons as a whole, The first
chapte of this inquiry deseribed the English Tonghow, an innova-
Yo inowespons which sat on the Kingdom’s back doorstep for 250
vears betvre ot swas tinally exploited o overcome the prevadling
Pronely saperiortty in numbers and in armored, mounted knights.
Tose 250 vass iy appenr o have heen an exeessively long delay
bothe exploitcion of woweapon at once <o significant and capable

B of v sachan obvious advantage. Inavastlv aeeclerated age,
sy he that the United States did no better in wadting some
20 verrs bofore explottine the adr weapon to the utiost,

T . . . .
Moy ot the cvents i LD study ave o ceneration old. Subse-
e nstorespootieabudiv ot o Waorkn Wear T tends to obseure

Prorecord of thoe forner war, Nevertheless, the inistakes and les-
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sons of World War I still repay analysis. While it is undoubtedly
true that the nation has learned much from the expericnee of two
world wars, many lessons yet remain to be uncovered if superiority
in weapons Is to be maintained. In emphasizing the importance of
method 1 the development of weapons 1t is well to recall that as
[ite as 1939 the navy gave the atom bomb the polite brush-off.
Farthermore, as late as 1940 when the Germans were reported to
he diligently in quest of atomice power for military purposes, the
United States placed only $6,000 in federad funds hebind atomie
studies e this country.!

One way to measure the value of this study, would be to read
“onided missile™ or any other recent and novel weapon for “air-
craft™ of vintage 1918, Thought ful citizens, lnymsn and specialist,
politician and staff officer, would do well to ask and ask again if
the military este lishisent of the United States is sufficiently well
organized to develop and exploit to the utmost these newest weap-
ons on the horizon. Fuiling bicre, the nation will repeat the sorry
pottern of the air weapon, wastefully groping forward with cach
inovation, To exist in aowarring world the nation must pick win-
nitg weapons Cif military anadysts will distill every pm\]Mc lesson
from the history of two \\ml(l wars stuch weapons will he casier to
tind and the odds on national survival will o up.

LMD Swmvthy o General decount of the Developanint of Mcthods of Using

At ae Eoaoeay 4,’,,— ‘I: itary Durpe ses under the Advapices of the United States
Crreramen?, [ S (Washington, GPO, 19435), . 32, 30
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IDEAS AND WEAPONS

I. BIBLIOGRAPHIC AIDS

Since this study embraces two fields, the use of the acrial weapon
by the United States during World War I and the broader prob-
lem of development of weapons as a whole, there are two distinet
sets of bibliographic aids whitch bear on the subject. Bibliographices
dealing with aviation during World War I are, at best, disappoint-
ing. General bibliographies dealing with the war at large occasion-
ally devote a brief section to aviation, but the titles included seldom
go far bevond a dozen or so items, mostly popular publications.

The best single guide to the most important publieations on
American aviation in World War 1 is a Congressional publica-
tion, Pioneer Aviators, Hearings before the House Military Af-
fairs Committee on HR 11273, 70 Cong. T Sess,; 3 April 1928,
pp- 18 19, Though brief and by no means complete, the titles here
listed embrace most of the avaalable published materiads including
Congressional publications, which are of particular unportance.

Probably the most extensive bibliography of periodical litera-
ture on aviation in World War I is the NACA Bibliography of
Aeronautics. The volume covering the period 1917 -19 (Washing-
ton, GPO, 1923) 1s of particular value, although editions of sue-
cessive years have entries of interest.

The most fruitful upproach to the problem of bibliography made
in planning research for this study caine from a survey of the bib-
liographies contained in the monographs prepared by the Air
Historical Office of the AAL in connection with the historieal pro-
gram of World War I1. (See discussion of individual monographs
below.)

A guide to unpublished materials on aviation in World War 1
i1s to be found in the National War College Library. This compila-
tion, “Aecronautical Information,” a mimeographed list of tech-
nical reports, translations, intelligence reports, ete., was issued
periodically by the Executive Section of the Division of Military
Aeronautics. Unfortunately, the first list did not appear until Sep-
tember 1918, and the last was issued in June 1919. Many of the
documents listed are no longer obtainable, but the lists provide
something of an index to the types of materials for which one might
scarch. Although the title page deseribes the lists as abstracts, they
are in fact more properly calendars. The lists are catalogued in
the National War College Library under Z5064, U53, Nos. 1-40,
1918-19.

‘Taken all together, the bibliographies cited above offer a most
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unsatisfactory set of guides to the problem of this inquiry. The
absence of formal guides is probably inevitable since the special
tield of interest here considered is still virtually untilled. If this is
true of the aerial weapon during World War I, it is even more
applicable in the case of the larger problem of the development of
weapons in general. Bibliographies in this field are virtually non-
existent, and those few which do exist are largely concerned with
books on the manufacturing of weapons, such as cannon casting or
gunsmithing, rather than with the administrative problems of
selecting, evaluating, and developing weapons. In the absence of
any specialized guides, probably the best approach to the prob-
lem of weapons is to consult the bibliographies and eitations in the
writings of the few authors, such as Brig. Gen. J. I, C. Fuller, who
have shown a particular interest in the field.

No bibliography dealing with source materials in the War De-
partment would be complete without mention of the manual on
iling published by the Adjutant General of the army. Anyone
contemplating rescarch in records of the War Department would
do well to invest a half-hour’s time in studying the volume entitled
War Department Corres pondence File, first published in Washing-
ton during 1917 and revised periodically since. This manual de-
seribes the filing system, a decimal derivative, used by the depart-
ment. Whatever may have been the failures and misapplications
of this filing system and however great may have been the abuses
perpetrated by the various organizations using the filing principles
laid down, a familiarity with the manual cannot help but assist in
the work of rescarch.

IT. MANUSCRIPT AND OTHER
UNPUBLISHED SOURCE MATERIALS

The unpublished materials used in the preparation of this study
were drawn from a large number of collections including those
of the National Archives, the Air TForce Central Files, the Air
Historical Office, the National War College Library, the Library
of the Industrial College of the Armed Forces, and the Wright
Iield (\\ir Materiel Command, Dayton, Ohio) Historical Office
Files. Materials used from each of these collections are described in
some detail below.
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NAaTIioNAL ARCHIVES

Of all the archives explored, probably none was more useful
T than the National Archives, which houses a whole series of record
N collections pertinent to this study. These several separate collec-
tions fall within two different official classifications within the
larger framework of the system of classification used by the Na-
tional Archives. Record group 18 contains materials pertaining to
the .Air Service and the Bureau of Aircraft Production in the
United States. Record group 120 contains materials pertaining
to the Air Service, AEY. During World War IT the former was
utilized to a limited extent by the handful of officers who were aware
of its existence. The latter, containing the AEE materials, has
apparently remained virtually untouched since nnmediately after
World War L. Therefore, because these collections of documents
represent a vein of unworked materials, the detailed description
undertaken below is somewhat more extensive than might other-
WISe SCen1 necessary.

Record group 18 in the National Archives contains at least
seven different sets of files which were of particular interest in the
preparation of this study:

1. The Bureau of Aircraft Production Historical File. This
collection, which consists of more than 30 file hoxes, houses the
working papers accumulated during 1918 and 1919 by a historical
staff in the Air Service which was preparing a record of the BAP
during the war. The labels on the boxes, as in the case of most
items in record group 18, are misleading. The caption, as given,
15 Army Air Forces, Bureau of Aireraft Production, 1918--1920.”
The use of AAF here is of course erroncous, and the contents of
the files cover the period 1917-19 rather than 1918-20 as indi-
cated. (All the other file collections of record group 18 in the Na-
tional Archives bear the misleading caption of the AAF.) This
collection of files contains voluninous compilations of statistics
rezarding aircraft production, copies of correspondence concern-
ing policy on the development of aircraft, and a large amount of
information on organization. Scattered throughout the files are

3 LE 3 . . .
i b typescript copies in rough draft of chapters prepared for a history
I ¢ | of aircraft ;. roduction during World War L T'hese materials were

exceptionally useful in writing this study and, in addition, con-
fained many leads to materials in other collections.

The caliber of the draft chapters of the history of the BAP
varies mearhedly. Some, although substantially accurate in fact,

s .
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are almost ineredibly naive. Many of the chapters appear to have
Leen written by persons without a comprehensive grasp of the
larger problems encountered in developing the aerial weapon. At
least 18 different writers participated in the project and possibly
as many more research workers. The writers appear to range in
ability and historical objectivity from a few well-trained historians,
caufious and wary in their treatment of the evidence available,
to those with a standard of writing best characterized as journal-
1ztic. The cvi.lcnc‘ of the files indicates that the officer supervising
the projeet, Capt. J. L. Ingoldsby, Chief of the Air Service
IIi\tnr ical Section, was a painstaking workman setting high stand-
ards of accuracy in detail though willing to aceept narrative ac-
counts ina large mensure devoid of evaluation and analysis.

The Hhistorical File of the BAP 15 of interest as an example of
st unasuad historical technique. Confronted with the task of writ-
inz o history of aireraft pmductmn. the historieal staff of the Air
Service established aset of files using the standard decimal Sys-
tem of the War Department. Into this framework the staft ap-
parently poured all manner of historical materials - copies of cor-
e ~;nm(l( nee, clinpings, Congressional hearings, reports from the
War Department, and the like. "Then, using this as a background,
rescarch workers in special fields pursued specifie lines of interest,
corapiling individual dossiers of information for each chapter in
ti.e projected publication. These folders of “foundation data,”
they were called, contain chronological outlines of the problem in
question, true copies of important picces of correspondence, sta-
tistical tables, reports, and illustrations. The chapters written from
these compilations appear to have been the work of teams of writ-
ers and research workers rather than individuals. The marginal
notes, buek slips, and editorial changes entered in Captain Ingolds-
by's hand provide an additional basis for appraisal of the docu-
ments compiled.

The history of the BAP, which was finally completed during
1919 and 1920, consisted of more than 2,000 typescript pages.
Unfortunately this manuscript never reachcd publication. One
copy of the draft in typescript, the original, is believed to have
been lost in the fire which destroyed so many records of the Air
Service at Bolling Field, Anacmtm, District of Columbia, during
the early twenties. Another copy, consisting of several bulky
valumes of carbon second sheets, was “lost in the files” for more
than R0 years. It was recovered during World War II from an ob-
scure corner in a Detroit office building by the Wright Field

‘aa a4 .
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Historical Officer, too late to be of real value to staff officers in this
war. This second or carbon copy is now on file at the Wright Iield
Historical Office, and a microfilm “edition” of it is on file in the
Library of the Industrial College of the Armed Forces in Wash-
ington. The utility of this manuscript is considerably impaired by
a lack of documentation, apart from occasional internal references
in the text itself. Although the history of the BAP actually was
based on official records, as the working papers in the National
Archives reveal, a careful historian working only with the micro-
film or typescript copies would have no such assurance.

The working papers of the historical project of the BAP in the
National Archives which were of exceptional value in preparing
this study are listed below by box number and file number. These
papers should be considered virtually indispensable to anyone
studying the development of aireraft during World War I because
they represent an all-inclusive survey or cross section of all the
agencies involved.

Box 4: see especially files 820.3, Reorganization of the Air
Service, and 321.9, Functions of the Air Service, as well as 321.9,
Air Service Program.

Box 5: see 321.9, Requirements Division.

Box 6: see especially 811.2, Ribot Cable. This filc contains
many items of particular interest regarding Ribot’s fateful cable.

Box 7:see 314.7, Burcau of Aircraft Production History, Gen-
eral, which contains many chapters in rough draft of the unpub-
lished history.

Box 8: see especially 833.5, Investigations, General. This file
contains a chapter by one J. A. Beck dealing with the several in-
vestigations of the aircraft program. Because of its controversial
nature and frankly critical contents, it was to have been deleted
from the published version.

Box 9: see 834.7, Aircraft Production Board. This file contains
an index to the central files of the hoard, a uscful research tool.
See also 834.7, Joint Army-Navy Technical Board, and 834.7,
National Research Council History. Under 334.8, Overscas Mis-
sions, a draft chapter on the history of the BAP entitled “The
Formulation and Distribution of Programs” is misfiled. This was
particularly helpful in the preparation of this study, although the
text is subject to criticism as containing many unwarranted as-
sertions, the tables of statistics presented do check with other
verifiable materials.

Box 10: under file number 334.8 sce especially the files on the
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Bolling Mission, the Spaulding Mission, the Waldon Mission, and
the Lockhart Mission. Each of these files and the draft manuscripts
of chapters they contained were of particular interest to this study.
Under 336.91 see British War Mission, and Foreign Missions, the
latter rather scanty.

Box 20: sec +52.1, Airplanes along the Western Front, contain-
ing Lt. Col. V. E. Clark’s postwar summary of the problem of the
air weapon, an unusually shrewd appraisal. This box contains a
file, also under $52.1, on the Bristol Aircraft.

Box 21: see $52.1, Caproni Contract, and 452.1, Caproni His-
tory.

Box 28: sce 452.1, Handley-Page.

Box 81: see 171.62, Aerial Torpedo.

Q. Rurcau of Aircraft Production, Executive Office Files. Na-

A
e tional Archives record group 18 contains a number of other collec-
; tions of tiles of interest to this study. Next in importance to the

Historical File are the materials of the Exccutive Office of the
BAP. As the coordinating office of the BAP, the Executive Office’s
papers, like those of the Historical File, present more of a cross
section than one might expect to find in any other agency at the
operating level. These papers include general correspondence,
staff studics on policy, interoffice memoranda, buck slips, and the
like, many of them entertaining as well as significant. Items of
particular interest are listed below,

Box 6: sce 026.4, Bureau of Aircraft Production, 026.4, Scien-
tific Resecarch, and 026.4, Air Service, AEF.

Box 65: sce 334.8, Aircraft Board.

Box 67: see 334.8 entitled Bechereau Mission, which contains
data on the SPAD Mission.

Box 81: sce 402.1, Technical Data, one of the most useful files
in the entire collection of the Executive Office, with many insights
into the complexity of the problem of liaison for technical informa-
tion.

In addition to the BAP Historical files and the files of the Execu-
tive Office, record group 18 in the National Archives contains five
other file collections which, though extensive, were of relatively
less value in preparing this particular study.

3. The Files of the Administrative Division of the Division
of Military Acronautics. These files, the DMA counterpart of
those from the Execcutive Office of the BAP, contain a few items
of great value to this study, but most of the contents deals with
postwar problems. The inclusive label date, 1918-20, is applicable
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here. Some of the more helpful items regarding the problem of
developing the acrial weapon are listed below.

Box 3:821.9, Science and Researeh Division, contains some cor-
respondence which rounds out the materials in the files of the
BAD.

Box 12: 1#00.112, Specifications.

Box 14: +32.1, Airplanes 1919-1920, contains data on the
postwar estoblishment.

Box 16: 461, Libraries, contains materials on the problem of
technical information.

Box 20: 835, Lixeeutive, contains items regarding organizational
policy.

In this tile collection, as in all the others included in National
Avchives record group 18, the fregueney of mistiling impedes re-
search. The labels are no certain indication of contents. While
the decimal system of the War Departient gives an approxi-
wately standard framework to all the files, one eannot select a file
number and expeet to find under it all those materials originally
tiled there. A gencration of moving about from one warehouse to
another Lo transposed whole segments of records. Individual fold-
ers contain as many as four ditferent deeimal files. 'T'hese materials
have not yet been worked over by the stadf of the National Archives,
aul the researeh worker should not be surprised to find a hetero-
gencours collection of dime novels, newspapers, and other such
materiads hastily eached by Tonu-forgotten file clerks at the unex-
pected appearance of asupervisor, In short, there is no alternative
to the slow process of leating through cach individual file.

. The Bureaw of direraft Production Miscellaneous Historical
Fule. 'This collection of Tess than a dozen boxes eontains only one
box of worth-while materials. Although the archival records desig-
nate these files as the Miseellanecous History Files of the BAD, the
shelf boxes are entirely unlabeled, making the game of research
less seientific but infinitely more interesting.

Box 1 contains a number of very useful items on organization,
including files 167.2, Peace Organization; 821.9, Organization of
DM AL with many extrancous items not at all connected with DM ;
321.9, Organization of the Air Service, and 821.9, Air Service,
Traming, History and Orgamization, AELF; and 026, BADP. This
<awine box also contains two items not filed decimally. One of these,
atecture by Maj. I P. Lahm given at West Point 13 February
1920, is entitled “History and Development of the Air Service,”
a rathor pretentious heading for such a brief sketch. Another
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panphlet, with the same caption on the folder bears the title
“History of the UL S. Army Air Service 1862-1920" with the no-
tation “Printed (mimeogr aphed) on order of "The Adjutant Gen-
cral for publication by Century Co.,” 1 October 1920. Apparently
the project to publish fell through because no such volume scems
to have appeared.

5. The Finance Advisory Board File. This file, labeled Air
Service 1918-1926, contains a series of case folders, scuall\ nuin-
bered, cach case being a staff study made by the board. The label
“I'inance Advisory Bozud is misleading. The board may have been
so called for a brief period, but during most of its existence it
was called simply the Advisory Board. In reality it was a rudi-
mentary staff to the chief of the postwar Air Service. The cases
o staft studies contained in this collection vividly illustrate the
organizational weaknesses of the new air arm. The following cases
were useful: 179, 219, 291, and 310. Taken collectively, the series
represents an excellent object lesson in orgamzation and operat-
ing methods of a staff,

6. Otfice of Chief, Air Service, Files. This file collection 1s er-
roncously labeled *Balloon School.™ Actually it contains the files
of the Fxecutive Office of the Air Service, Office of the Chief of
Air Service. Largely concerned with the period 1919-26, these
files contain only a few items of interest to this study. Sce es-
pecially Box 170, with charts on the organization of the Division
of Military Aeronautics.

AEF Cable File. The seventh collection of files in National
Archives record group 18 of particular interest to this study 1s
radically ditferent in character from all the other collections. This
file contains copies of cables from the ALL to the United States.
Several sets of cables fall within this group. These include Persh-
img’s cables to the War Departinent (regarding aviation), Sims’
cables to the Navy Department (regarding aviation), and Boll-
ing's cables to the War and State departments. The collection con-
tains messages originating in both London and Paris.

The cables embraced in this collection appear to be “action
eopies™ rather than code-room originals. To historians not familiar
with military practice a word of explanation may be helpful. Al-
though the best historieal tradition teaches that ¢ ‘originals’ are
more authentic than “copies,” the file of cables presents a special
case. The origimal typeseript sheets from the code room consist
of ot messages to the War Department as a whole. As they were
decoded, seetions of these blocked messages were broken off and
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sent to the chief of service concerned, or the Chief Signal Officer
in the case of aviation in 1917. Such copies, in the hands of in-
dividual chiefs of service, became “action copies,” the bases upon
which subsequent actions were taken. Thus, the “copies™ hecane,
in some ways, more important than or at least equally as im-
portant as the “originals.” The cables of the AEEF in record
group 18 appear to have been “action copies” for the Signal
Corps. The fact that they hear marginal notations, queries, and
interlinear additions supports this view,

T'o understand something of the difficulty surrounding the use
of transatlantic cables, one must appreciate their appearance on
receipt. Written entirely in capital letters with a minimum of
punctuation confined to spelled-out instructions, the cables were,
at best, confusing. The difficulties of transmission were further
increased by an acute shortage of trained cablemen and code
clerks. Added to these difficulties was the confusion resulting from
varied routings of messages ; some were sent direct, some through
the military attachés in London or Paris, and some through the
State Department.

The cables of the ALK on aviatioun in the National Archives are
still tied in corded bundles which are hard to use. All are arranged
chronologically. Some are grouped by subject, e.g. *SPAD Air-
craft” or “Liberty ngine™; others, mostly questions of poliey,
are grouped under the heading “Pershing Cables,™ although many
are of course signed by subordinates. Postwar Congressional hear-
ings and contemporary periodical literature show rather amusing
evidence of surprise at learning that all eables signed “Pershing”
were not really scen by him. The cables from the AEIL on aviation,
by whomever signed, consist of a jumbled mass of documents in
which personnel matters, personal trivia, highly technical engineer-
ing data, as well as broad questions of policy are all run together.
This jumbled mass of information was sometimes additionally
garbled by the language of transmission, which should give the
reader an appreciation of some of the difficulties lving behind the
program for aviation during World War L. Any attempt to assess
the transatlantic relations of the day should include this factor
of confusion in exchanges by cable. These messages were highly
useful in the preparation of this study even though copies of al-
most all significant cables are to be found scattered throughout
the files of the operating agencies. An additional word of warning
may be in order: many of the cables are meaningless, or relatively
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so, unless read in conjunction with letters sent by slower trans-
portation.

Of the two major collections in the National Archives of ma-
terials from World War I pertaining to aviation, record group 18
was probably the most signiticant in shaping this study. Neverthe-
less, materials classified in record group 120, dealing with organi-
7ational records of the Air Service, AEF, were useful in supple-
menting the point of view of “supply” with the point of view of
“operations.™ In the broad range of record group 120, two dif-
ferent file collections were consulted, the Air Serviee Historieal
Records and the Air Service History itself.

1. World War I Organization Records, Air Service Historical
Records. These files, more than 2,000 shelf boxes, consist primarily
of the working papers of the Air Service, AET, historical project
begun in I'rance during the closing months of the war and con-
tinued m the United States during 1919- 20. Included in these
files are the papers used in the preparation of the history of the
Air Service, AET (see below), the papers used in preparing the
final report of the Chief, Air Service, AL, and those used in
drafting the articles published in the postwar .tir Service In-
formation Cireular. The collection includes chapters in draft form
and, in some cases, materials used in compiling those chapters
for the unfinished history of the Air Service. The files also included
some histories of subordinate echelons. The correspondence and
administrative files of the historieal project itself provide revealing
indications of the methods used in conducting research and compil-
ing the reports contained in the collection. Like that of the BAD,
the historical project of the Air Service, AEY, used the decimal
filing system of the War Departmnent as a master framework for
collecting data over the entire range of subjects involved.

The project appears to have been under the supervision of Col.
E. S, Gorrell, one of the hoy colonels of World War I (he was 27
at the end of the war). The career of Colonel Gorrell presents a
paradox. While a member of the Bolling Mission in 1917 he advo-
cated mass production of bombers by the United States. Then,
during the latter part of 1918 when he served as Chicef of Staff
for the Air Service, AEL, and later as head of the historical
project, the colonel advocated the primary importance of “air
service™ over “air foree,” putling first priority on aireraft for
observation. Finally, writing and speaking in 1940 as a civilian
official In an association to foster commercial air transport, Gor-
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rcll onee again favored strategic hombardment. Since this individ-
wil officer played a eritical role all during the period discussed
i this ~study, a narrower investigation of his shifting opinions
mizht prove highly meaningful.

ltems of particular interest in the Historical Records of the
Al Scrviee, AR, are Histed below.

Box 1 contains copy in rough draft and data on the research
toed in compilation of the final report of the Chief, Air Serviee,
AR This box also contains data for the report of the assistant
chict and " Taction] History of American Day Bombardment Avia-
tron, w brief draft in typeseript. Perhaps the most important item
of Box 1 is a decimal file index or guide which provides at Jeast a
roush map of the relatively unexplored materials m the 2,000
of this collection.

Box Q contaius data collected by Col. E. 8. Gorrell rring
to the carly activities of the Air Service, AR, ie, to the pert -
of the Bolling Mission.

Box 3 contains excerpts from Gorrell's testimony before Con-
cressional bodies during the postwar pertod.

Box 300 contains versions in rough draft of several chapters (an,
iv.vol Vol 1) of the history of the Air Service, AR, which never
reachoed publication. Mareinal notes, buck slips, and other file
conterrts show that some of the chapters were prepared with con-
siderable care, gquotations checked for accuracy, documentation
cheched, ete. However, from such materials as arve available, it
would appear that as a whole the historical project of the Air
Service, ALY, was neither comprehensive nor eritieal.

Box 317 contains printed copies of the 100-odd Information
Corenlars pubhshed Ly the Air Service to consolidate the lessons
ot the war, Although specitically deelared to be *unofficial™ (i.e.,
Licking formal approval of the General Staff), these publica-
tions mirror the prevailing opinion in the formal reports of the
Airoserviee, ABEF, and the postwar Air Service in the United
~tades,

Box 312 contains, under file $52.1, a copy of the report of the
statisties Branch of the General Staff, “Distribution of Service
Phuies as Related to Military Poliey,” a document of particular
coneern to the central thesis of this study.

2o dirService, AEE, History. This colleetion of 60-odd vohumes
in tvpeseript of varving format is ivvegularly titled. Tt is com-
monly eadled “Gorrell's History™ or by the designation in the head-
g above., Only one typeseript copy is available. As the final
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crodot of the historieal project of the Air Serviee, ALRF, this
¢onfoetion is aceurtous hodgepodge. Tt appears to consist of an un-
crrtienl assanbly of Tetters from conmanders at various echelons,
Foctarles of units, and orgamizational studies. Enphasis appears
Foorcst hieavily on form rather than upon operations or functions.
D conentation is occasional and casual. The volunes entitled
“Lessors Learned™ belie the promise of their title; typical of the
Lotseriesy they are unsystematic, not comprehensivey and in-
cosclosives Imthe absence of anything else of & comparable nature,
Posoever, these histories are valuable and useful. Nevertheless, con-
~olercd colleetively, they represent a disconcertingly slim heritage
the acriad operations of World War 1. In the preparation of
stady the histories were used sparingly in favor of the source
taderiads contained in the working papers from which they were
comnpiled.
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Phe Arimy Air Forces Central Files, inactive section, contain
some mterials of use in this study. These files, the unclassified
contraltiles of the Air Serviee, Air Corps, and the Army Air Forees
Head juarters, ave officially considered to date from 1919 to 1945,
Ut thiore are many papers preceding the initial date. Portions of
s colicction remain i the custody of the Adjutant General's
Ortive, Records Branch (\ir orce Section), in a warchouse near
- Ponticzon, but the hulk of the materinl Lius been transierred to
the Nedionsd Archives sinee the completion of this study. Alto-
cther the collection contains me-e than 1,900 individual folders
ot corvespondence, stat ropert interoftice memorands, and pa-
persofa o dae ndure. Only Cvery small portion of this material
dates hack - pestod of this study.
T Aiv Foree Central Files use the decimal system of the War

D et nd down to the vear 1942, The fu]lmnxw file numbers of - 1
v camide to pertinent materials : ]
1
b2 Mititary Attachés
4
f%) Statisties
S48 Advisory Doards
\ SALTC Adlrplane Boards
. . BT Ay Navy Joint Boards
.. )'g; L Baard an Oreanization of the Air Service in Peace
5, h’ ’ s, \‘.’i mal Advivory Conamilter for Aeronautics
—bss National Research Counil ]
D5, Coilection of Military Information
1
4
4
9
L
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850.051, Dissemination of Mijlitary Information
300.02, Fureign Aviation
385, Methods and Manner of Conducting War
400,112, Tests and Experiments
4521, Experimental Airplanes

AALF Histortcarn OrricE

During World War IT the AAE established an elaborate his-
torical project which survived into the pence somewhat more sue-
cessfully than its predecessor of World War 1. Since the name of
this organization has changed with the seasons, throughout this
study the documents in its files have been cited AAL Archive.
"T'his historical project of World War II encompasses an impres-
sive program of histories of units at all echelons and specialized
monographs of operations at headquarters as well as compre-
hensive studies on problems of policy. The Air Historical Group,
as it is currently called, has some 6,000-0dd unit histories in its
files with an estimated 400,000 supporting documents. Of approxi-
mately 100 monographs projected, imore than 70 have been com-
pleted. The catalogue of the Air Historical unit offers a useful
bibliographical tool for rescarch in military aviation. Some of the
monographs completed by the office during the war and repro-
duced in five or six typescript copies were of value in preparing
the background of this study. Well documented and written, for
the most part, by trained historians, these monographs represent a
significant contribution to the slender literature on policy regard-
ing the development of aircraft. Although these monographs are
not strictly source materials, for convenience they are included here
with the discussion of the souvce materials of the archive in which
they are to be found. Moreover, many of the monographs contain
appendices of significance as basic sources, and in preparing this
study the use made of them was primarily for these source materials
rather than for the conclusions expressed in the monographs. The
following were most frequently consulted:

No. 25, “Organization of Military Acronautics; 1907-1935,”
issued December 1944 contains appendices with basic legislation ;
useful for reference.

No. 39, “Legislation Relating to the Air Corps Personnel and
Training Programs; 1907-1939,” issued December 1945,

No. 4+, “Evolution of the Liaison-"T'ype Airplanc; 1917-1944,”
isstied May 1946: presents the case history of one weapon as illus-
trative of the broader problem of aviation as a whole.




BIBLIOGRAPHICAL NOTE 198

No. 50, “Material Research and Development in the Army Air
Arm: 1914-1945,” issued November 1946 ; an exceptionally valu-
able study analyzing many of the factors behind the development
of aireraft: contains a useful section on the NACA.

No. 54, “The Devclopment of Aircraft Gun Turrets in the
AAN 19171944, 1ssued May 1947 5 a case study similar in scope
and purpose to No. 44, cited above.

In addition to the monographs prepared by the Air Historical
Group, the files of the Historical Office contain a large number of
records collected while the monographs were being written. These
records include such items as organizational manuals of DMA and
the early Air Service, orgunization charts, stafl studies, and the

like.

Wericnrt Fieup Historticarn Orrice IF1rLEs
(Air Materiel Command, Dayton, Ohio)

Wright Field, or the headquarters of the Air Materiel Com-
mand, was the center of experimental engincering for the Air
Forces. For this reason the files of the Ilistorical Office contain
many items of interest in connection with the problem of develop-
ment of airplanes. During World War IT the historical program at
Wright Field was coordinated with the historical program of
Headquarters, AAF, in Washington, and the remarks above con-
cerning the collection of records at the Washington office apply
generally to those at the office at Wright Field. In this study the
files at Wright Iield proved exceptionally useful with regard to
the Engincering Division and its initial problems in the transition
from war to peace. The most important single item at Wright Field
pertaining to World War I is the multivolume copy in typescript
of the history of the BAP, the only known complete copy in
existence, excluding, of course, microfilm reproductions of this

copy.

Nationxal. War CoLLEGE LiBrary

The National War College Library should not be overlooked as
the repository of an unusual collection of documents. It also houses
an extensive eollection of publications on military subjects. Many
military records of transient official interest, short-term periodi-
cals, reports of units Jong since deactivated, and other similar
fugitives Lave been aceessionied in the War College Library where
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they are, in scne cases, unique itenis, Included in this body of ma-
terials, largely typeseripts or photostats, are numerous transla-
tions from forcign military periodicals, copies of lectures delivered
at the War College, reports by students on special topies, statis-
tical reports of the General Staff, and operational reports from
units in the ficld with the AEL and other organizations, Lectures
and papers Ly students were useful in documenting the character
of mnilitary thought on e doctrime during the postwar period, and
stadistical studies of the General Stadt were of particular value in
apprai~sing methods used by the stadt in formulating doctrine. Out-
standing among those documents i this collection which were of
importance in the preparation of this study were the reports in
the pertodical series published by thie Aie Service, VB Vartously
styled “Air Service Aetivitios,” “Weekly Reports™ or *Progress
of Air Service Activities™ and issued fivst by the Coordination
Statl, Air Service, ALRE, then by the Foxecutive Section, this series
of 31 reports ran from October 1918 to May 1919, There were
31 volumes in all, the final volume containing an index. T'he whole
collection provides a compendium of factual data, statisties, and
the like on activities of the air arm. Thie vohune of Armistice week
1s a particularly useful review,

The collection of documents at the War Colleae adso contains one
of the analytical reports on aiv operations is-ued by the Statisties
Branch of the General Stadl, <Statistieal Analvsis of Aerial Bom-
bardment,™ Report No. 110, 7 November 1918, Unfortunately,
only seattered reports from this series arve available. There is, ap-
parently, no complete colleetion extant. For that matter, there is
no evidence available to mdicate that the projected series was ever
completed.

Lisgawy or tone Ixvursrtrivn COLLEGE OF
THE ArMeED Forces

RPN PELIE VY

Like the National War College Library the Industrial College
Library contains a collection of documents which may be interest-
ing to the student of development of the air weapon. But since
comparatively few items of special value in the preparation of this
study were found there, the collection requires little more than
mention.
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III. PUBLISHED MATERIALS

Published materials utilized in this study fall into the two cus-
tomary groups-—primary source materials, such as official reports
of the War Department and Congressional reports and hearings,
on the one hand, and unoflicial, more or less sccondary materials on
the other hand.

PrerLications oF THE WaRr DeparTMENT

Annual Reports of the War Department. These reports, in-
cluding the report of the seeretary, the Chief of Staff, and the
reports of technical services such as the Signal Corps, were con-
sulted frequently in the preparation of this study. Reports most
frequently employed were those covering the years 190+ to 1922.
Anyone utilizing annual reports of the War Department should
be familiar with the method traditionally used in compiling them.
The chiefs of divisions in subordinate echelons are called upon for
contributions covering the activities of their organizations. The
sum total of these reports i~ then edited at the echelon issuing the
report. The final result is thus fréquently somewhat uneven as to
both form and content. It often happens, when the highest echelon
limits its editing to syntax rather than content in terms of policy,
that the report as published contains views more nearly those of
the chiefs of the operating divisions than of the chief of the higher
echelon who passively accepted and approved the reports sent
forward to Lim. It is this method of compilation which occasionally
results in annual reports of the War Department containing special
pleas of a disproportionate claracter for personnel, funds, or
recognition of relative importance for subordinate units.

2. Special Reports of the War Department. In this group of
materials are included all publications appearing within the de-
partment but not necessarily bearing the imprint of the depart-
ment. These publications, for the most part consisting of items
wssued by the chiefs of Armis and Services within the War Depart-
ment, represent some of the most significant materials used in this
study. They embrace intelligence reports, studies on policy and
final repor ts of operations, statistical summaries, and related ma-
terials. Those most frequently consulted or of particular value
are discussed below,

In the general field of method in the development of weapons
broadly considered, probably no single publication was more use-
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ful or more entertaining than Brig. Gen. S. V. Benet, ed., 4 Col-
lection of Annual Reports and Other Important Papers Relating
to the Ordnance Department (Washington, GPO, Vol. 1, 1878,
Vol. 2, 1880, Vols. 3, 4, 1890; title varies slightly in successive
volumes). Edited by a onetime Chief of Ordnance, this little-known
collection of documents relating to the Ordnance Department is
even more valuable than its title might indicate. Historians with
problems ranging far beyond the confines of ordnance could utilize
these documents, which reflect interests in every sphere of public
life, social, economic, and political. An extremely detailed index
greatly enhances the value of the volumes. Correspondence repro-
duced on p. 78 and the pages following in Vol. 3 provides useful
bibliographical data regarding the compilation of records of the
Ordnance Department.

In the narrower field of the air weapon in particular, there are
about a dozen publications emanating from various offices within
the War Department which are of special interest. An early and
unusual statement of policy regarding the air weapon is to be
found in Military Awviation, House Document No. 718, 62 Cong.
2 Sess., 26 April 1912, This 80-page document contains a letter
by the Secretary of War transmitting data on aviation requested
by the House of Representatives. It includes information on the
status of military aviation in Europe, the existing establishment
for aviation in the Signal Corps, and programs recommended for
future expansion. Particularly interesting is the nonconcurrence
of Secretary H. L. Stimson in proposed expansions of personnel
for the air arm.

Brig. Gen. G. P. Scriven, The Service of Information (Wash-
ington, GPO, 1915), published as Circular No. 8 of the Office of
the Chief Signal Officer, contains an early statement of doctrine.
Although nominally attributed to the Chief of the Signal Corps,
this item probably represents the combined efforts of several of-
ficers. It contains some elaboration on doctrine as formulated by
the signal chief before Congressional hearings but adds little or
nothing to the basic policies earlier enunciated. Another document
of this character is Military Aviation (Washington, GPO. 1916),
published as War Department Document No. 515 by the War
College Division of the General Staff to provide a supplement on
aviation to the already existing general statement of United States
military policy. This 18-page docurient presents a plea for ex-
pansion but does not develop aerial doetrine appreciably beyond
the position enunciated earlier.
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A brief but vigorous statement of a most advanced concept of
air doctrine appears in General Principles Underlying the Use of
the dir Service in the Zone of the Advance, AEF (Printing Of-
fice, AET, 8 Oct. 1917). Despite its origin, this document does not
bear the authenticating signature of either the Commander-in-
chief of the ALY or his adjutant general. A title-page note, “These
principles will be held in mind by all personnel . . . ,” signed by
Col. William Mitchell, gives a clue as to both the origin and unof-
ficial status of this exposition of the functional division between
strategic and tactical aviation.

A useful compilation of information on production is to be
found in Col. G. W. Mixter and Lt. H. H. Emmons, United States
Army Aircraft Production Facts (Washington, GPO, 1919). The
two officers who compiled this report at the request of Assistant
Secretary of War Crowell were both involved in activitices of the
Bureau of Aircraft Production during the war. Insofar as the
report deals with statisties, the facts presented compare favorably
with source materials in the papers of the BAP in the National
Archives. But along with the facts the authors have injected much
that 1s opinion which, coupled with the presence of many defensive
omissions, requires one to utilize this document with caution. This
compilation raises an interesting historical problem: just how “of-
ficial” 1s such a publication? Although it was prepared “at the
request of the Assistant Seeretary of War” and issued by the Gov-
ernment Printing Office, the title page gives no indication of or-
ganizational responsibility. In the absence of any such indication,
it scems imperative to assess the compilation as the product of the
authors as individuals rather than as officials of an organization.
In this particular instance alternate sources indicate the general
correctness of the statistics presented. Nonetheless, the problem
15 worth mention because it is not unique. When dealing with
government publications, it is well to remember that the imprint
of the Government Printing Office is no guarantee of official
sanction or approval or, for that matter, of accuracy.

For detailed information regarding the operations and activitics
of the Air Service, ARF, there is no publication comparable to the
Final Report of the Chicf of dir Service, AEF, originally sub-
nuatted in March 1919 and subsequently reprinted in the Air Sero-
we Anformation Cirenlar, Vol 2, No. 180 (15 Fch. 1920).
Atthouch valuadle as a compendium of factual information regard-
g acrial activities in the AR, this report is surprising in its fail-
ure to derive significant lessons regarding doctrine in a coherent
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and codified form. The whole report is badly organized. Of a simi-
lar character is the Final Report of Gen. John J. Pershing,
Commander-in-chief, American Expeditionary Forces (Washing-
ton, GPQ, 1920), which is noteworthy, insofar as aviation is con-
cerned, for its failure to indicate anything of significance about
the air weapon.

A most useful compendium of information regarding matericl
for the air arm in World War I is contained in Assistant Secre-
tary of War Benedict Crowell, dmerica’s Munitions; 1917-1918
(Washington, GPO, 1919). As in the case of the publication by
Mixter and Emmons, the official character of the volume is open
to question. The opinions expressed by the author (the volume
was actually compiled by others) are not to be accepted as official
declarations of policy even if the statistics on production are taken
at face value. B. Crowell and R. T. Wilson, The Armics of In-
dustry (New Haven, Yale University Press, 1921), is little more
than a rewrite of the volume of 1919.

After the war the Historical Section of the Army War College
prepared astudy, The Signal Corps end Air Sercvice (Washington,
GPO, 1922), which appeared over the signature of the Chief of
Staff as an approved monograph (No. 16 in the series at the Army
War College) for use by officers of the army at large. The publica-
tion is of interest only as one to avoid. It 1s uncritical, badly or-
ganized, poorly written, difficult to use. As a monograph this work
might properly be classified under secondary publications, but
since its use 1s not recommended, it may not be out of place to men-
tion it here with the source materials of the War Department.

For an indication of air doctrine taught after World War I as
distinguished from the doctrine declared as official, Capt. E. L.
Naiden’s Air Scrvice (Fort Leavenworth, Kans., The General
Service Schools Press, 1920), a textbook of the Command and
General Staff School, is probably the most reliable single index
available. Subsequent texts of staff schools show little or no devia-
tion in doctrine for & number of years. Both Corps and Army Air
Service (Fort Leavenworth, Kans., The General Service Schools
Press, 1922) and Tactics and Technique of the Separate Branches
(Fort Leavenworth, Kans., The General Service Schools Press,
1924) repeat the tenets of the earlier text. The most noteworthy
fact about postwar military publications on doctrine is the ahinost
complete Tack of interest in the subject on the part of the Air
Rervice, Not until the thirties did texts begin to appear bearing
the print of the air arm.
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CoNGRESSIONAL PUBLICATIONS

Congressional publications provided a wealth of source material
for the preparation of this study. Some of the more important are
discussed in chronological order below. One might well question the
propriety of using transcripts of Congressional hearings indis-
criminately as a source of facts. That witnesses before Congres-
sional committees frequently testify under oath does not, of course,
alter the circumstance that testimony given months or even years
after the events discussed is dubious, at best, regarding detail.
Similarly, the Congressional imprint should not blind one to the
character of the motives of witnesses. But despite special pleading
aud lapse of memory, Congressional hearings, especially those in
connection with the War Department, have a high value as source
materials. Oflicers frequently appear with true copies of reports
and correspondence from official files which are reprinted in full.
Judiciously used, these hearings can provide much in the way of
sources. Congressional reports containing the findings or con-
clusions of such hearings are, of course, quite another matter.

Oue of the earliest Congressional publications on aviation, Acro-
nautics in the Army, Hearings before the House Military Affairs
Committee on HR 5304, 63 Cong. 1 Sess., 12 Aug. 1913, demon-
strates one of the points mentioned above. While the testimony of
various witnesses reflects opinions, guesses, and bad memory, the
published hearings include statistical data on the existing organi-
zation of the Signal Corps as submitted in a report of the Chief
Signal Officer,

Aireruft Production, Hearings before a subcommittee of the
Senate Military Affairs Committee, 65 Cong. 2 Sess., June to Aug.
1918, Vols. 1 and 2, offers a wealth of material concerning the
evolution of policies on the development of air materiel during the
war. The final conclusions of these committee hearings, printed as
Aireraft Production iz the United States, Senate Report No. 555,
65 Cong. 2 Sess,, 22 Aug. 1918, are of less value than the hearings
themselves. The report not only is poorly organized but also fails
to 1solute and assess the eritical difficulties of aireraft production
during wartime. The Senate report is markedly inferior to that
prepared by Hughes (see below), although it covers essentially
the same area of interest.

The so-called Hughes Report was prepared at the President’s
request by the Departiment of Justice. The original report took
the form of a letter from Charles Evans Hughes to the Attorney

. S e w . -
PSP AP WO W S S G, P L WL Y

. . RS R SRR S v

o . .
Ly

]

’,

.

. v : .- = 4
W.mm. )

e i virces o o etk ]

o
u A

PV VY

0
PR R

KA o vgr ed gk 4y
' . LR PR .

ISP R V) ]

. ..‘

Adal o ot




)~ e - SO IS

o

i A SR

D

e

REPRODUCED AT GOVERNMENT FXPFNSE

200 IDEAS AND WEAPONS

General, 25 October 1918. The text of this letter was widely re-
printed at the time. Although the text appearing in the periodical,
Automotive Industries, the Automobile, 39, No. 180 (81 Oct.
1918), 745 ff., has been used for convenience in preparing this
study, the report may also be found in the Congressional Record,
57, No. 26 (3 Jan. 1919), 1032-62. Even if one disregards the
conclusions of the report, the facts recited in this document were
of particular value in supplementing extant archival source ma-
terials. Many of the records quoted are no longer available. No
single document of the period gives such a comprehensive picture
of the difficulties of production during World War I.

The hearings of the Graham Committee of World War I, which
may be likened to the Truman Committee of World War II, con-
tain two volumes devoted exclusively to aviation. This Congres-
sional publication is entitled War Expenditures, Hearings, Sclect
Committee on Expenditures in the War Department, House of
Representatives, 66 Cong. 1 Sess., Subcommittee No. 1, Aviation,
Serial 2, Pts. 1-10, Vol. 1, and Pts. 20-44, Vol. 2, 1919. There is
a separate index volume. Although large portions of these hear-
ings are concerned with fiscal irregularities, the printed testimony
of numerous officials contributes substantially to an understanding
of the process of evolving doctrine during the war. Valuable as
the hearings are, there is some justice to the minority report re-
garding the committee’s conclusions published 2 March 1921.
These findings, the minority declared, were ‘“biased, erroneous and
totally misleading” as well as “entirely useless for historical pur-
poses.” This judgment, of course, applies primarily to the com-
mittee’s attempts at party recriminations and does not seriously
affect the value of much of the oral testimony and documentary
inclusions presented by officers of the air arm.

Of a somewhat less dubious character as sources are the Congres-
sional papers published for the express purpose of presenting an
othicial record of status or achievement. In this category, a most
useful compilation i1s Report on Aircraft Surveys, House Docu-
ment No. 621, 66 Cong. 2 Sess., 19 Jan. 1920. This publication
includes tabulations of all contracts for aircraft and engines be-
tween 6 April 1917 and 1 November 1919, showing numbers
ordered, numbers declivered, and money expended. No publication
of the War Departinent presents such a complete résumé.

After World War I there were siumerous hearings and investiga-
tions, Congressional and otherwise, regarding the air arm, but
despite their number and frequency few add anything of signifi-
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cance to the field of this particular study. Pioneer Aviators, Hear-
ings before the House Committee on Military Affairs on HR 11273,
"0 Cong. 1 Sess., 3 April 1928, presents a useful bibliography
(sce section on bibliography, above) and some charts and tables
of information not found elsewhere in one codified form. The brief
historical résumé of the air arm appearing in this publication
must, however, be used with caution, if at all. This historical sketch
i> filled with typographical errors as well as downright misrepre-
entations of fact and is worth reading only as a brief orientation
in the general pattern of military aviation in the United States.

MiscrLrLaNEoUus OFFiciaL PuBricaTioNs

Outside of documents from the War Department and from
Congress, there are few official publications bearing directly upon
the focus of interest in this study. The annual reports of the
National Advisory Committee for Aeronautics (Washington,
G PO, 1916 to date) are a notable exception. The reports for the
vears 1915-20 are of particular interest.

ForeieN OFriciaL PuBLicaTIiONS

No résumé of official publications would be complete without
reference to the outstanding British publication on military avia-
tion in World War 1. Because of his untimely death, Sir Walter
A. Raleigh (The War in the Air [Oxford, Clarendon Press, 1922))
wrote only the first volume of a projected series. However, H. A.
Jones (T"he War in the Air [5 vols. 2-6 and an appendix volume;
Oxford, Clarendon Press, 1928-37]) completed the secries as
planned by Raleigh. Although not actually a part of the British
official history of the war, the series was written at the direction of
the Committee of Imperial Defense and based on official documents.
This study presents a history of the RAF and its predecessor
agencies during World War I and was written from records of the
Air Ministry collected by the Air Historical Section. The volumes
represent a monumental compilation of information on the air
war. Emphasis is on operations. Both administration and develop-
ment of materiel are neglected by Raleigh who tends to dwell on
personalities and to underplay if not to whitewash some of the
organizational difficulties encountered in forming the Air Ministry.
Jones makes some amends for these deficiencies in the subsequent
volumes. Nevertheless, the whole question of production, research,
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changes in design, and the problem of maintaining superiority of
performance is compressed into one or two chapters, very few pages
more than are devoted to the trivial aerial operations in South
Africa. Despite this obvious Iack of proportion, these volumes are
an invaluable source in any study of the air weapon. Iiven if one
guestions the validity of the authors’ conclusions, the series is still
extremely valuable for the numerous appendices in each volume
and the separate appendix volume reprinting critical documents
on policy, tabulations on production, and the like.

Perhaps the most valuable contribution of the Raleigh-Jones
volumes lies in the documents reprinted at length to show the evolu-
tion of British concepts of doctrine on air power. The importance
of these doewmnents is enhanced by the want of counterparts in the
United States where the problem of air doctrine was never given
the same degree of speculative interest it received in Great Britain.
The absence of any study in the United States comparable to the
Raleigh-Jones volumes testifies to this lack of interest. IFrench
studies on the air arm tend to concentrate on operations rather
than upon the administration and development of materiel with-
out exploring the obvious relationship of the two. An interesting
problem left unsolved is the transfer of leadership in the concept
of strategic bombardment from the French in 1917 to the British
in 1918. Official German studies on the air weap-on were necessarily
impaired by postwar restrictions on the air arm. Such few pub-
lications as are available appear to emphasize operations rather
than administration. One of the more surprising revelations turned
up while preparing this study was the almost complete failure of
wilitary officials in the United States to make use of foreign source
materials in writing on aerial warfare. Studies on aviation under-
taken by students at the War College during the twenties appeared
to ianore foreign publications and reports from attachés, relving

instead upon dubious sources, in at least one instance the Literary
Digest.

SEcoNDpARY PUuBLICATIONS

In the general category of secondary literature, as in the matter
of bibliographies mentioned above in Section I, two rather dif-
ferent types of works were of use—those dealing with the problem
of weapons in general and those dealing specifically with the aerial
weapon. Some of the more provocative studies falling within the
first of these two groups are discussed here:
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Brig. Gen. C. D. Baker-Carr, From Chauffeur to Brigadier
(London, E. Benn, 1930), is the memoir of an officer who played
aleading role in popularizing the machine gun in the British army.
Although the volume is primarily concerned with the machine gun,
Baker-Carr’s remarks on the process of “selling” the new weapon
to higher authority have a general application. Major General
E. D. Swinton’s Eyewitness (London, Hodder and Stouchton,
1932) treats the same problem in the case of the tank. Adwmiri]
Sir Percy Scott, Fifty Years in the Royal Nuvy (New York,
Geo. H. Doran, 1919), has many vitriolic pages dealing with
this problem from the point of view of the navy. The thesis of
Scott’s work, the need for method in the development of weapons.,
is clearly stated in a brief introduetion. This volume was sugaested
to the author by James Phinney Baxter IT1, president of Williams
College, who has built a reputation on The Introduction of the
Ironclad Warship (Cambridge, Harvard University Press, 1933).
This book represents a staggering amount of research i French
and British as well as native source materials but is strangely silent
as to the admi.istrative mechanisms behind the process of develop-
ment. President Baxter’s more recent book, Scientists against
Time (Boston, Little, Brown, 1946), dealing with rescarch on
weapons in World War I, is far more appreciative of the all-
important problem of administration. A whole chapter is devoted
to the question of the relationship of strategy, or doetrine, and
weapons. An American equivalent to Sir Perey Scott's hook may
be found in K. K. Morison, Admiral Sims and the Modern Ameri-
can Nary (Boston, Houghton Miffin, 1942).

One of the most prolific students of the problem of weapons is
the British officer, Maj. Gen. J. F. C. Fuller, whose writings are
almost never absent from the pages of contemporary military
Journals. His Armament and History (New York, Scribners,
1945), a study of the influcnce of armament on history, is bt
the most recent of a long series of studies appearing with aliao i
perennial frequency since World War I. Although Fuller suffer,
from rushing into print and, as a consequence, frequently chan:.
his opinions, his works are nevertheless rewarding to the <tide: t
of armament. Even such lesser-known titles as T'he Reformot oo
of War (New York, E. . Dutton, 1923) and The Foupdiatione
of the Science of War (London, TTutehinson, 1926) contrin i
provoking analyses of the role of weapons n warfare m + 17
influence of techuology on doctrine.

B. H. Liddell Hart, another British author b+ own for hisy oo
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lar writings on the military art in genecral, has contributed to
the few available studies on weapons and doctrine. Liddell Hart,
The British Way in Warfare (London, Faber and T'aber, 1932),
despite its misleading title, contains a series of essays on the impact
L' of technology upon military policy. Lewis Mumford, author of

Technics and Civilization (New York, Harcourt, Brace, 1931), as
a nonmilitary student of technology and society discerns the in-
fluence of weapons on warfare and industrial economy even more
fully than most military writers. Mumford’s familiarity with Furo-
pean studies on the technology of war makes his analyxis of par-
ticular significance since most studies of weapons and doctrine have
tended to linger within national borders. Tom Wintringham, The
Story of Weapons and Tactics from Troy to Stalingrad (Boston,
Houghton Mifllin, 1943), which presents a survey of the relation-
ship of weapons and doctrine in a popular vein, is useful for orien-
tation despite its cursory treatment of the subject. A rare and
unusually thoughtful volume on the relationship of weapons, poli-
tics, and industry i1s Sir J. Emerson Tennent’s T'he Story of the
Guns (London, Longmans, Green, 18G4).

Without actually analyzing the cause of the difficulty, F. A.
Shannon (T'he Organization and Administration of the Union
Army; 1861-1865 [ Cleveland, Arthur H. Clark, 1928]) manages
to give a vivid picture of the results obtained from inadequate
organization for developing weapons. Volume I contains a chap-
ter, “The Problem of Munitions,” which is more valuable for the
questions it raises than for the explanations it offers. For all its
obvious deficiencies, this volume represents a useful case history
illustrating the fundamentals of the relation between weapons ‘1
and doctrine.

From the paucity of titles listed and the limited character of the
contents discussed, it must be readily evident that the literature
on the kinship of weapons and doctrine is extremely scanty. While
e memm e e e this may not be particularly unespected, the poverty of com-
mentary on the aerial weapon in World War I is really surprising.

Several studies were particularly useful in exploring foreign
experience with the acrial weapon. G. P. Neumann (one time major
in the German air force), The German Air Force in the Great :
War, tr..J. E. Gurdon from 1920 Berlin ed. (London, Hodder and 1
Stoughton, 1921), contains some interesting observations on doc-
trine. Somewhat narrower in scope is A. P. Voisin (onetime genceral
in the French air force), La Doctrine de Uaviation francaise de -
combat au cours de la guerre 1915-1918 (Paris, Berger-Levrault, o
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1932). T'his volume is a splendid example of classical French ex-
pe~ition. Tt is an analytical study which attempts to derive princi-
ples and doctrine from the lessons of experience. A]thoug.h he is
primarily concerned with the function of army-cooperation, by
louical extension on experience, the author emphasizes the im-
1.{»e-t:mcc of strategic bombardment, “the dreaded instrument of
the future.” F. W. Lanchester, Adircraft in Warfare (New York,
D. Appleton, 1917), illustrates the extensive consideration given
to the question of doctrine in Britain; a preface by Maj. Gen.
Sir David Henderson is especially provocative. John R. Cuneo
has completed but two volumes of an extended study, Winged
Mars, dealing with the employment of aircraft in warfare. The
two volumes already available, The German Air Weapon; 1870~
191 and The Air Weapon; 1914-1916 (Harrisburg, Military
Service Publishing Co., 1942-47), bring the account down through
1916. These volumes deal with the military air arm in France,
Britain, and Germany.

No hibliography of studies on air doctrine would be complete,
of course, without at least passing reference to the work of the
Italian theorist on air power, Gen. Giulio Douhet, T'he Command
of the Air (New York, Coward-McCann, 1942). The influence of
Douhet on concepts of doctrine held by officers in the Air Service
during the twenties was probably more extensive than is generally
recognized. This impact, however, came largely in the period
directly following the area of interest of this study. Like most
students of air power, Douhet neglects the problems of adminis-
tration behind materiel and is even curiously indifferent to the
importance of superiority of design.

Secondary literature in the United States on the administration
of developing air weapons during World War I is confined to a
mere handful of titles. The best account of air materiel in the war
iz contained in Arthur Sweetser, The American Air Service (New
York, D). Appleton, 1919). Although not formally documented,
this boo’ was compiled by an officer of the Air Service with access
to official records. Written too soon after the war to have much
perspective, it nevertheless presents an extremely useful résumé
of the problems encountered in development and production. The
author is apologetic and defensive regarding some of the more
controversial failures of the air arm. Sweetser’s volume, though it
15 useful in the absence of a better one, can by no stretch of the
imagimation he called critical or analytical. T. M. Knappen, Wings
of War (New York, G. P. Putnam’s Sons, 1920), describes itself
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ws an account of wircraft invention, engineering, development, and
production during the war, As this book was not based on records
othier than those generally available to the public, it has little to
offer save a number of errors of fact and many oversimplifications.
Of the too few volumes available in this field, this is one to avoid.
The only analvtical study of administration in the AEF is
H. A. Toulmin Jr., Air Service, American Expeditionary Force,
1913 (New York, D. Van Nostrand, 1927), which sets out to prove,
implicitly, that the Air Service, AEF, was utterly disorganized
until the Coordination Staff, of which the author was a leading
member, put matters right. Although the author reaches no very
impressive conclusions and despite the fact that documentation is
liniited to internal evidence, this study presents an unusual picture
of the problems encountered in evolving a staff. The analysis is the
more interesting in that it comes from outside the professional air
arm. .
A useful supplement to Toulmin’s study is to be found in E. S.
Gorrell, The Measure of America’s World War Aeronautical Ef-

fort (Northfield, Vt., Norwich University, 1940), which was origi- e tats TR bt Mladeatse |
nally delivered us Cabot Lecture No. 6 at Norwich University and )

subsequently published in book form. The statistical tables and

tabular presentations included are based on the materials of the

typescript history of the Air Service (in the National Archives)

which Gorrell edited 20 years earlier. Judged for its statistical

data, this volume might well have been cited as a primary source.

However, the conclusions and random comments of the text are un- '

questionably hindsight and revised opinions. Cabot Lecture No. "7

in the Norwich Uniersity series, C. G. Grey, History of Combat

Airplanes (Northfield, Vt., Norwich University, 1941), offers a ’

good brief study of the outstanding types of aircraft in the -

war. The same author’s 4 History of the Air Ministry (London, toe

G. Allen and Unwin, 1940) is more significant. This volume is a

chatty, journalistic study, undocumented but based on a life-

time of personal experience and wide association in aeronautical

circles. As editor of an influential British periodical on aviation,

the author participated actively in the events he discusses. Person-

alities are emphasized unduly. 1A
¥or ready comparisons between the air arms of the United States

and the United Kingdom, H. A. St. G. Saunders, Per Ardua; The

Rise of Dritish Air Power, 1911-1939 (London, Oxford Uni-

versity Press, 1945), is a good brief survey although little more

than a not too capable condensation of the Raleigh-Jones volumes.
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This book contains rather shocking errors regarding technical de-
tails and emphasizes tactical encounters and personal narratives
at the expense of critical analyses of some of the broader questions
of air power. J. M. Spaight, The Beginnings of Organized Air
Poweer (London, Longmans, Green, 1927), offers the only availa-
ble comparison of the administrative systems in the anr arms of
Germany, Irance, the United Kingdom, and the Umited States, 1t
is based almost entirely on newspaper accounts and secondary
works.

Surprising as it may be, there is actually no official published
history of the Air Serviee, ALLL, save the totally inadequate 128-
page study by the Historical Section of the War College mentioned
above in the section on source materials i the War Depart-
ment. Almost cqually surprising is the absence of any really sig-
nificant memoirs or biographies of important officials directly con-
cerned with the air arm. There is, to be sure, a large number of
memoirs of prominent leaders, political and military, of the period,
but these devote a relatively small number of pages to aviation.
Onc of the few biographies dealing with a prominent figure in avia-
tion is H. G. Pearson, A4 Businessman in Uniform (New York,
Duflield, 1923), a laudatory stv 1y of R. C. Bolling. Frederick
Palmer, Newton D. Baker: America at War (2 vols.; New York,
Dodd, Mead, 1981), is perhaps as useful as any biography of the
period, but even though the author had access to Baker’s personal
files as well as to the cables of the War Department and other
excellent sources, he contributes little not alrcady presented by
Sweetser. David Lloyd George’s War Memoirs (6 vols. ; Boston,
Little, Brown, 1933-37), make for spirited reading but confirm
one’s distrust of retrospective views by elderly officials. General
J. J. Pershing, My Experiences in the World War (2 vols.; New
York, Frederick A. Stokes, 1931), is typical of the memnoir school
of writing. Reminiscent in character, chronological in organiza-
tion, and undocumented, Pershing’s volumes are of far less value
to the student of military problems than they might have been had
they analyzed functionally and critically some of the larger prob-
Jems of command during the war. General Peyton C. March, The
Nation at War (New York, Doubleday, Doran, 1932), appeared
as something of a rebuttal to Pershing’s work. One chapter is de-
voted to the Air Service. Sinee the whole volume is primarily con-
cerned with special pleading for March zy. Pershing, it contributes
little save to demonstrate the unreliability of memory. Some of
Mavel's contentions appear to be in flat contradiction of the evi-
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dence available in the files of the War Department. His own post-
war volume scarcely does credit to his wartime career.

F.ven more disappointing than Marceh’s or Pershing’s volumes is
the work of Maj. Gen. M. M. Patrick, The United States in the
Air (Garden City, N.Y., Doubleday, Doran, 1928). From a war-
time Chief of the Air Scrvice, AEY, one might well expect some-
thing more than 70 pages of recollections concerning the AINF, in
which the author makes no effort to analyze the fundamental prob-
lems of the air arm in operation. Patrick dwells at length on per-
sonalitics and attempts no ciitical evaluation of the air arm at
war.

Biographies of the majority of wartime leaders such as Marshal
I Imh, The Memoirs of Marshal Foch, tr. Col. 1. B. Mott
(Garden City, N.Y., Doubleday, Doran, 1931), proved of value
only Insofar as theyv mirrored an almost complete absence of in-
terest in aviation. Many iportant biographies of leaders such as
Mg, Gen. Sie I ML Prenchard are yet to be written. Among the
meoirs of the lesser figures, perhaps none is more mteresting
than A, H. G. Fokker and B. Gould, Flying Dutchman (New
York, Henry Holt, 1931), with its significant account of the de-

velopment of the synehronizing gear.

Prrionicar LiTERATURE

There 1s a remarkable disparity between the wealth of popular
perindical hiterature on aviation in World War I and the dearth
of such materials bearing on the problem of weapons. Articles on
air weapons in the journals on aviation of the period under dis-
cussion are primarily concerned with the tactical aspects of op-
crations on the one hand and the technical aspects of aireraft on
the other. FPew if any treat the administrative problems of develop-
ing weapons. For orientation in the field, however, especially for
items of interest regarding individual officers and officials who
played important roles in wartime aviation, the periodical litera-
ture is worth consulting. The British journals, deroplane, Flight,
Flying, and Acronantics, as well as the French I Aeronantique
are useful in addition to such publications in the United States

s Aviation, derial dge Weekly, Air Service Journal, U. 8. Air
S«'r:-i('c, Aireraft Journal, and Air Power, to nume only the niore
outstanding publications. The Journal of the Franklin Institute
has carried a number of items of subsidiar vinterest to this study.
Present-day periodicals, for the most part, have little to offer. But
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. S. Gorrell, “What, No Airplanes?” Journal of Air Law and
Commerce (Jan. 1941), is an important exception. Since he wrote
as a retired colonel with a perspective of 20-odd years, Gorrell’s
conclusions may be suspect, but the factual data which he presents
appear to be taken directly from the typescript of the History
of the Air Service, AEF, in the National Archives.

Any attempt to catalogue the periodical literature of value in
orienting the reader in the area of interest surrounding this study
shou'd not overlook the contribution of the recurrent NACA
publication, Bibliography of Aeronautics, which has an extensive
subject-author index in the field of aviation (see especially the
titles listed under “military aeronautics”). In general, penodncal
litciature contributed little to this study.

By way of summary, it would appear to be a reasonable evalua-
tion to state that this study has been based ahnost entirely upon
official records. The major portion of these records was either
archival materials or publications of the War Department. The
almost complete lack of secondary literature on the subject is
perhaps the best index of the degree to which the question of the
relationships of technological advance, military doctrine, and the
development of weapons has been neglected by military officials.
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Acceptance trials, sce Service tests

Acceptances of aircraft, 172

Accessory equipment, 128

Administrative organization, 8, 15;
British precedents, 80; British re-
search, 30; criticized by British, 97;
for decision making, 39, G8, 79, 119,
126, 142; for decisions on design, 70,
130, 153; for doctrine, 19, 33, 133,
169, 176 (#ee also General Staft); for
information, 21, 78, 80, §2, 84, 126,
142; for innovations, 16, 29 (see also
Weapons, procedures for develop-
ment of); for liaison, 88, 91-101, 154,
156 (see also Administrative organi-
zation for information); Ordnance
Board, 20; for procurement, 34; for
production, 105, 119, 124, 153; for re-
search, 103, 1035-16, 155; Signal
Corps before 1914, 28; survey of, 65

Admiralty, British, see British Ad-
miralty

AFF, organization, 48; program, 48;
frnores strategic aviation, 43; Doard
on airceraft, 87; relations with BAP,
K7; cancels SPAD production, 126;
programs, 136; doctrine, 139; favors
strategic aviation, 146; First Army,
158; Second Army, 158; final report,
160; see also Chief, Air Service,
AEL

Aerial torpedo, 171 n. 42

Aerial weapon, gee Air power

Acrodynamics, 66

Aeronautical design, 119; see also De-
sign

Aeronautical engineers, 103

Aeroplane, gee Aircraft, and individual
types by name
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Agreement, DMA-BAP, 78; see also
Rothermere-Foulois

Air Board, British, see British Air
Board

Aircraft, 12; tactical, 28; commercial,
28; experimental, 65; British, see
British aircraft; French, see SPAD;
Italian, see Caproni; long-range, s66
Night-bomber; gee also Air power;
Development; Doctrine; Engines; In-
dustry; Manufacturers; Production
program; Tactical objectives; Weap-
ons, mission of

Aireraft Board, formed, 68, 93

Aircraft suppliers, gee BAP

Aircraft users, ses DMA

Aircraft Production Board, 67; coordi-
nates Army-Navy designs, 68, 108 n.
14, 142-3

Air “force,” see also Strategic aviation;
Strategic bombing

Airframe, 121

Air-ground relations, see Doctrine, tac-
tical

Air Ministry, British, see British Air
Ministry

Airplane Engineering Department, 76,
97, 165 n. 13

Airplane Engineering Division, 155 n.
13

Airplane
104

Air power, early appreciation, 29;
doubted in U.S., 31; minimized by
General Staff, 41; influence of doc-
trine, 50; British, 64; strategic, 146;
status of, 36; U.S. and foreign com-
pared, 129, 131, 136, 149, 152 n. 7, 157,
162-3; sce also Doctrine

Experimental Department,
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Air “service,” 173; see also DH-4; Ob-
servation aircraft

Air Service, AEF, created, 46; board
appointed to study, 47; composition
unsettled, 48; influence of French and
British doctrine, 52; shaped by acci-
dents, 56; Chief of, 72; Technical Sec-
tion, 83; slow to see need for informa-
tion, 91; headquarters at Tours, 94;
strength at Armistice, 131; aircraft
program, 136; composition, 141; pro-
gram, 145; favors quality vs. quantity,
152; limited operation, 157; ignores
doctrine, 160; program based on pro-
duction, 164; headquarters in Paris,
169

Air Service, USA, Director of, 69;
established after war, 149; unified in-
ternally, 150; fails to exploit science,
153; doctrine, 167; status, 169; doc-
trine unsystematic, 168; favors strate-
gic aviation, 173; see¢ also Signal
Corps

Air weapon, see Air power

Aldershot, 26

Alexander, Gen. E. P., 9

American Expeditionary Force, see
AEF

Anaconda Copper, 69

d’Annunzio, Capt. Ugo, 143

Appropriations, 28, 29, 32, 35, 45

Archers, see Longbows

Armament, 128, 129

Armistice, 138, 139

Army Air Forces, 157

Army-cooperation aircraft, see DH-4;
Observation aircraft

Army, on JANTB, 73

Army-Navy, designs coordinated, 67;
see also JANTB; Navy, Secretary of ;
War, Secretary of

Army Reorganization Act, see Defense
Act

Army War College, 173 n. 48

Arnold, Col. H. H., 74, 77

Artillery, 21

Artillery fire-control aircraft, see Ob-
servation

Assistant Secretary of War, 268 War,
Assistant Secretary of
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Assize of Arms, 4

Atom bomb, 178

Austria, 65

Automotive industry, 124

Aviation center, see North Island

Aviation Division of War Department,
27

Aviation officer, AEF, 46

Aviation Section, 35, 36, 45, 103, 124,
150; sanctioned by Congress, 30; re-
lation to Signal Corps, 46; over-
worked, 66; forms Equipment Di-
vision, 67; see also Air Service; Signal
Corps

Baker, Newton D., 36, 87; minimizes
strategic aviation, 170-1; see also
War, Secretary of

Baker-Carr, Brig. Gen. C. T, 16

Balfour Mission, 83

Balloons, 15, 26

Bannockburn, Battle of, 5

BAP, production, 69; decides on design,
72; relations to JANTB, 74-5; favors
stabilized design, 75; interest in pro-
duction, 73; Engineering Section, 77;
Information and Testing Section, 78;
relations with AEF, 87, 89; ill-advised
missions, 90; liaison with Technical
Section, 93; creates Technical Infor-
mation Section, 96-9; reforms pro-
posed, 100; Airplane Experimental
Department, 105; Production FEngi-
neering Department, 105; Director of
Technical Information, 115; dis-
solved, 117; favors DH-4, 129; gets
directive, 140; weakness of, 149;
engineering organization, 155; BAP-
DMA agreement, 78, 88; see also
BAP-DMA

BAP-DMA, agreement, 78, 88; coequal,
77; cooperation, 79; relations, 69-77,
97

Baxter, James Phinney, 22

Bayonet, 17, 21

Bell, Alexander Graham, 27

Benét, Brig. Gen. Stephen Vincent, 21

Bléroit experimental aircraft, 123

Bliss, Maj. Gen. Tasker H., 42, 138, 146

Boards, see¢ Aircraft Board; Aircraft
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Production Board; Control Board;
Dichwan Board; JANTB; Ordnance
and Fortification, Board of

Boechm, Rudolph, 30

Bolling, Col. R. C,, 53, 62, 127, 135, 141,
151; favors bombers, 57-§; reports di-
verse opinions, 58; instructions and
credentials, 835 favors Caproni, 141

Bolling Mission, 54, 103, 118, 134, 136,
111-2: composition and credentials,
53 visits Allies, 55; submits report,
Sti: formulates doctrine, 57-60; haste
of, 61: end of, 63; ad hoc role, 82; ob-
Jeetives, 875 assumptions, 104; selects
aireraft, 124-5, 127, 1435 report reit-
eriated, 160

Bolliing Report, 56, 59-60, 63, 141

Bomb-dropping  experimnents, sec Ex-
periments

Bowbers, 49, 133-5, 138, 140, 142, 145;
Italian, 57; relation to fighter and ob-
servation aircraft, 58; U.S. and for-
eign strength, 163; strategic role, 166;
neglected, 176; short-range, see DH-
4. and Observation aircraft; see also
Caproni; Handley-Page

Bombsizht, 28

Bow, see Longhow

Breeehloaders, 6-9, 150

Brisco, Frank, 143 n. 26

Dristol aircraft, 60, 124-6

Britain, 29, 30, 5%

British administrative organization for
dectrine, 81; precedent ignored, 80 n,
24

British \dmiralty, 17, 81

British Air Board, 54, 57, 81, 151, 166

Yritish \ir Ministry, 99, 138, 164

Briti-h aireraft, production, 30; see also
Bristol; DH-4; DH-9; Handley-Page

British Fifth Army, 18

Briti-h GHQ, 16

British Genceral Staff, 151

British Imperial General Staff, 137

British War Cabinet, 81, 108 n. 14, 137

Britsh War Office, 81; tank, 17, 123

Peitiers, 52

Pruce, 122 Yert, 5

Purcau of Aireraft Production, see
BAP
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Bureau of Standards, 115, 121

Cables, bottlencck, 81-5; see also Ribot
cable, and Bolling Report

Cambrai, Battle of, 17

Cameron, Secretary of War Simon, 20

Cannon, in aircraft, 30

Caproni bombers, 55, 144-5; selected, 60,
141; delayed, 143

Caproni factory, 143

Carbine, sece Breechloaders

Cavalry, 15; compared with aviation, 47

Censorship, see Sccrecy

Chief of Air Service, ALK, 71; relations
to Technical Scetion, 91; use of Tech-
nical Section, 92; approves BAP plan,
96; favors quality over quantity, 122;
calls DI-4 obsolete, 130; revises pro-
gram, 140; agreement with British,
145; stresses development, 152-3;
final report, 158; ignores doctrine in
report, 160; rebuts General Staff
study, 165

Chief of Signal Corps, see Chief Signal
Officer; see also Signal Corps

Chief of Staff, AEF, urges program
change, 145; Inventions Section, 110;
on design change, 121; on strategic
aviation, 139-40

Chief Signal Officer, 25, 27, 28, 50, 134;
minimizes offensive aviation, 31; in-
fluence on Congress, 31; influence on
doctrine, 31; opinions on mission, 35;
directive to Bolling, 53; authority, 67;
establishes Science and Research Di-
vision, 112; initiative in research, 113;
favors standardization, 122; opinions
repeated 1918, 159; see also Doctrine;
Signal Corps

Civil War, 21

Clark, V. E. Lt. Col, 53 n. 25, 62-3, 77
n. 18, 104, 124, 126, 130, 141, 166;
favors bombing, 135; favors strategic
aviation, 169

Clausewitz, Karl von, 11

Close support aircraft, see DI1-4; Ob-
servation aircraft

Coffin, H. E., 67

Colt's patent arms, 7

Combat test, see Service test
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Command and General Staff School,

171-2

Commander-in-Chief, AEF, S¢e¢ Per-
shing, Gen. John J.

Commission agents, 52

Competition, 34, 79; see also Procure-
ment

Composition of air arm, 162-3, 166; fac-
tors influencing, 46-8; see also Doc-
trine

Composition of Air Service, AEF, 49,
136; implies doctrine, 140; see also
Doctrine

Composition by types, see Composition
of air arm; Composition of Air Serv-
ice; Doctrine

Concept, see Doctrine

Confederate Army, 9, 25

Conference, Allied, 55

Congress, stops modification of muskets,
9: slow to back aviation, 25-7; au-
thorizes Aviation Section, 30; seeks
information, 36; on air power, 45; ap-
propriations, 45; creates NACA, 66,
107; appropriation for NACA, 108;
ignores research, 116; Senate Com-
mittee, 119; abolishes Liberty engine,
121 n. 8; see also Appropriations;
House; Senate

Cuntest, g¢re Competition

Contract, DH-4, 118

Contractors, see Manufacturers; and
individual aircraft by name, viz. Bris-
tol, Caproni, Curtiss, DeHaviland,
etc.

Control Board, 73

Coordination, see DMA-BAP relations;
gce alvzo JANTB relations

Council of National Defense, 108 n. 14

Créey, Battle of, 3-5

Criticism of aviation program, 68

Crowell, Benedict, favors observation
role, 170

Curtiss Aeroplane and Motor Corpora-
tion, 104, 125-6, 143

Daniels, Josephus, 40

Day-bomber, see DH-4; Observation
aircraft

Dayton, Ohio, 104, 117

NPT W AL L, ST . S Ve, WP Uy R
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Dayton-Wright Airplane Company,
127-8

Decision, 8; initial types, 65; General
Staff and Allied, 55; delayed, 57; need
for, 63; on design, 69; opinion faulty
basis, 77; based on information, 80;
see alto Administrative organization;
Weapons, procedures for develop-
ment

Defense Act, 85, 67, 149

DeHaviland, se¢e DH-4; DH-9

DH-4 aireraft, 60, 118, 126, 127; in mass
production, 128; table, 129; inferior
to DH-9, 130-1; obsolescent, 144, 152,
157, 158

DH-9 aircraft, 127, 128, 131, 144, 152

Diplomatic missions, 108; see also Liai-
son officers; Missions, aviation

Director of Aircraft Production, 88

Director of Information, 97, 100

Director of Military Aeronautics, 139-
40

Director of Technical Information, 116

Division of Military Aeronautics, ses
DMA

DMA, assumes military functions, 69;
relations with BAP, see BAP-DMA
relations; interest in performance, 73;
relations to JANTB, 74; insists on
control of design, 76; Technical Sec-
tion, 77, 98; Testing Section estab-
lished, 78 liaison with AEF, 96; urges
end of Technical Information Scction,
97; inadequate organization, 150

Doctrine: failure to analyze, 4, 5, 10, 18-
19; relation to weapons, 11-12, 14, 53;
slow evolution, 15, 17-18, 22, 32-5, 43,
80; British, 16, 81, 137, 151; tactical,
25-6; air power, 27; lack of, 39; direc-
tive on, 40; French, 42, 44, 47, 54; fac-
tors influencing, 46; in AEF, 48;
shaped by combat, 50; U.S. lags, 51,
57; undecided, 54; Italian, 55; formu-
lated by Bolling, 56, 59; from Ribot
cable, 63; influences production, 133;
revolution in, 133; unsettled in U.S,,
134; implied in composition of AEF,
135-6, 140, 145; Foch on, 137-8; stra-
tegic, 137, 139, 140, 167 n. 28, 171; in
AEF, 141, 146, 159; importance, 150;
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shapes development policies, 156, 160;
based on limited operations, 158 ; Gen-
eral Staff formulates, 161-3; shown in
plans, 164; voiced by Chief, Air Serv-
ice, 1665 lack of method for, 169;
Dickman Board to study, 170; formu-
lated by Air Scrvice, USA, 173; sys-
tematic formulation needed, 160, 174,
137 importance of superior weap-
ons, 173; see also Administrative or-
ganization;  Cumposition;  Mission;
Stratezic aviation; Strategy; Tac-
tics

Dodd, Maj. T. F., 46

Duubet, Gen. G, 12, 13, 15, 173

Dutch designer, sce Fokker

f:cole Polytechnique, 14

Economic warfare, see Poctrine; Stra-
tegic aviation

Edward 1, 4, 5

Fdward 111, 3, 5

Fmbassies, refuse observers, 36

Fngineering decisions, see Decisions;
Design; Technical Decisions

Fngineering Division, 153, 155

Engineering objectives, see Specifica-
tions

Fnyineering Section, BAP, 77-8

Engines, 34; production, 41; British,
120 n. 6; determine design, 121; see
also Liberty

Equipment Division of Signal Corps, 68,
76, 77, 125, 155 n. 13; cancels DH-9,
128; see also Airplane Engineering
Department; Production Engineering
Department

Executive Committee, NACA, 109

Executive order, 68, 69, 88, 113

Experience, as a guide to decision mak-
ing, 63

Lxperimental development, 2¢¢ Admin-
istrative organization for research;
lesearch

Experimental factory, 104

Experiments, early, 28-30; see also Ad-
ministrative organization for re-
search; Research

Erpugnatio, 4

Lyes of the army, see Observation
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Falkirk, Battle of, 5

FE-2 aircraft, 157

Fighter aircraft, 49, 132-4, 140, 142, 145;
relation to bomber and observation
aircraft, 58; foreign and U.S.
strength, 163

Fighter mission, 32

Firepower, 4, 10

First Army, AEF, 158

Fisher Body Corporation, 128, 143

Flight test, see Service test

Floyd, John B, 8

Flying pay, 85

Foch, Marshal F., 12, 18, 137, 138

Fokker aircraft, 123, 151

Fokker, Anthony, 62

Fokker synchronizing gear, 65; see also
Fokker aircraft; Fokker, Anthony;
Interrupter gear

Fort Myer, Virginia, 27

Foulois, Gen. B. D,, 41, 87

France, 60; doctrine, 54; see also French
army; French Chamber of Deputies,
etc.

Franco-Prussian War, 21

Freezing of design, danger of, 61

French aircraft, 132 n. 40; see also
SPAD

French ambassador, 41; see also Ribot
cable

French «rmy, 60

French Chamber of Deputies, 60

French General Staff, 42, 47-8, 57

French industry, 60

Froissart, 4

Fuller, Gen. J. F.C, 15

Functions, division of, see BAP-DMA
relations

Funds, se¢ Appropriations

Gas, 18-19

General Purchasing Board, 83

General Staff, British, see British Gen-
eral Staff

General Staff, French, see French Gen-
eral Staff

General Staff, USA, reform, 25; influ-
ence on doctrine, 40; minimizes air
power, 41; considers aircraft pro-
gram, 45; approves aviation program,
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General Staff, USA, continued:
54; attends Allied conference on avia-
tion, 55; influence on aviation, 58; ap-
proves Air Service program, 59; con-
cern with intelligence, 82 n. 1; pro-
gram, 136; fails to exploit science,
153-4; interest in doctrine, 161;
minimizes strategic bombing, 161-2;
studies misleading, 164; statistical
study, 165; Statistics Branch, 165 n.
22

German aircraft, see Fokker; Gotha;
Rumpler

German industry, 137, 140

GHQ, AEF, 85

G11Q, British, see British GHQ

Giraldus Cambrensis, 4, 5

Gorrell, E. S. Col,, 53 n. 25; contradicts
self, 59 n. 33; establishes Technical
Section, 83-4, 93; on missions, 84 n. 5;
on DH-4 and DH-9, 130; favors
bombing, 135; on General Staff
studies, 163 n. 18; drafts report, 166
n. 27

Gotha bombers, 54

Guided missile, 171, 178

Haber, Fritz, 18

Haig, Gen. Sir Douglas, 54, 137

Handley-Page aircraft, 138-9, 141, 144~
5, 157; production, 142 n. 21; char-
acteristics, 144; superbomber, 140

Hastings, Battle of, 4

Headquarters at Tours, A.S., 94

Henderson, Gen. Sir David, 58, 151, 166

Henry II, 4

Henry 111, 4

Herr, Gen. F. G, 12

History, see Military history

History and Research Division, of Tech-
nical Section, 91

House Military Affairs Committee, 32,
36

Hughes, C. E., 56 n. 31

Hughes Report, 56 n. 31

Hundred Years’ War, 4

1deas, 17: ree also Doctrine; Innova-
tions; Weapons, revolutionary

Imperial General Staff, British, aee
British Imperial General Staff

IDEAS AND WEAPONS

Independent Bombing Force, 138-9,
159, 162; see also Strategic aviation;
Strategic bombing

Industrial College of the Armed Forces,
13

Industrial mobilization in World War I,
13

Industry, aircraft, 33; surveyed, 40; in-
significant, 51; need for rescarch, 103;
established in U.S. 106-7; automo-
tive, 124; see also by names of coun-
tries, viz. French industry, Italian in-
dustry, etc.

Infantry, 17, 170

Information and Testing Sections,
DMA, established, 78

Information gathering, 78; see also Ad-
ministrative organization; ILiaison
officers; Missions, aviation; Technical
liaison

Information, processing, 86 n. 8

Information Section, AEF, 94, 101 n.
34; relation to Technical Section, 96

Innovations, 11, 18, 22; relation to doc-
trine, 14; importance of, 15; appear
late in U.S,, 20; unrecognized by War
Department, 25; aircraft, 27; U.S.
slow to adopt, 30; sce also Gas; Long-
bow; Tank; Machine gun; Radar;
Weapons, advantage of superior

Intelligence, see Information

Inter-Allied Bombing Force, 138, 116

Inter-Allied exchanges, 81-2; see also
Missions, aviation; Technical liaison

Interrupter gear, 62, 128

Introduction of the Ironclad Warship,
22

Inventions, 11, 14, 110; see also Innova-
tions

Inventors, 26

Investigations, 68, 118, 119, 121

Italian aircraft, see Caproni

Italian Embassy, 143

Italian industry, 113

Italy, 54, 57

JANTB (Joint Army-Navy Technical
Board), formed, 40; shapes doctrine,
40; initiative, 41: program, 43, 45, 54,
69; importance of, 46; shifting role,
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70-4; contrasted with British, 81;
compromise decision, 141-2

Joint Army-Navy Technical Board, see
JANTR

Joint Congressional Committee on Ord-
nance, see Ordnance, Joint Congres-
sional Committece on

Jomini, Baron, A, H. de, 12

Jones, Major B. Q.,, 154 n. 11

Kettering, C. F., 171

I.ahm, Col. F. P., 158

Langley, S. P., 26, 28, 106

Langley Field, 109

Lepere, 106

Lessons learned, 100-1, 146, 149-50, 152,
167, 172, 175-6; General Staff interest
in, 161; see also Dickman Board;
Military history

Liaison, see Information-gathering

Liaison Office, 99

Liaison officers, 50-2; see also Inter-
Allied exchanges; Technical Intelli-
gence; Missions, aviation

Liberty engine, 105 n. 6, 125, 127, 145,
151; aircraft adapted to, 119; stand-
ardized, 120; mass production, 122;
appraised, 124; in DH-4, 128; for
Caproni, 143; see also Production of
engines

License fees, policy on, 60

License rights, 51

I.iddell Hart, B, H., 9, 14

Lighter-than-air, see Balloons

Lloyd George, David, 60 n. 34, 93, 103 n.
1, 122 n. 12

L.ockhart, H., 89

Lockhart Mission, 89, 101 n. 34

Lockhart report, 90-1

Loening, G., 106

Logistics, 12

[Longhows, 3-3, 176

Machine gun, 15-6; doctrine, 17; in air-
craft, 28, 128

MeCook Field, 10%4-5, 110, 155

MeKellar, Rep. Kenneth, 32

Maintenance, 33, 121

Manpower, se¢ Personnel

Manufacturers of aircraft, 30, 107-8;
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foreign, 30, 57, 84, 136, 143-4; en-
couraged in U.S,, 30; importance of,
32; representatives in the field, 34;
surveyed, 40; in U.S,, 103; experi-
enced, 104; agents, 51, 60; ses also
Industry '

March, Gen. P. C,, criticizes program,
45 n. 12; on inventions, 110; remarks
on J. D. Ryan, 130 n. 32; studies on
strategic aviation, 139; views on
strategic aviation, 140 n. 16; favors
close support doctrine, 170

Martin, G. L., 106

Mass production of aircraft, 118, 123-4,
128, 144, 152; see also Production

Materiel, see Weapons

Mayer, Capt. Emile, 145

Mexican War, 21

Mexico, 29, 36

Military Aeronautics, Assistant Direc-
tor of, 74

Military Aeronautics, Director, 78

Military aircraft, first, 34

Military attachés, 20, 80, 108, 133; in-
vited to U.S.,, 50

Military characteristics, 21, see also
Performance characteristics; Re-
quirements

Military history, 5, 22, 101, 149-50, 176,
178; unheeded, 4; on weapons, 11;
neglects weapons, 13; General Staff
interest in, 161; air arm, 168; see also
Doctrine; Lessons learned

Military Institutes, 10

Millikan, R. A, 112

Milling, Col. T. D., 158

Mission of aviation, influence on design,
38, 156; undefined, 33; of observation,
34; recognized, 35; relation to pro-
curement, 39; strategic, 47; evolving
concept of, 50, 134; see also Doctrine;
Weapons, mission of

Missions, aviation, §0-2, 82, 85-7, 89-90,
100, 134, 143; weakness of, 52; British,
99; evaluated, 101; see also Balfour
Mission; Bolling Mission; Lockhart
Mission; SPAD mission; Spaulding
Mission; Tardieu Mission; as well as
Inter-Allied exchanges; Liaison of-
ficers; Technical intelligence
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Missions, military, influence on doctrine,
41

Mitchell, Gen. William, 44 n. 10, 167 n.
29; on strategic doctrine, 49; views
ignored, 161 n. 11

Modification, 129--30

Muskets, see Muzzle-loaders

Muzzle-loaders, 6-10, 20, 150

NACA (National Advisory Committee
for Aeronautics), surveys industry,
39; urges liaison with Allies, 52;
created, 66; favors Air Production
Board, 67; Haison in Furope, 93; Of-
fice of Acronautical Intelligence, 97 n.
26; research role, 106; established,
107; functions, 108; relations with
army and navy, 109; handles inven-
tions, 110; liaison with War Depart-
ment, 111; compared with NIRC, 114;
relations with BAP, 115; in peace-
time, 151

Naiden., I.t. Col. E. L., 163 n. 18, 172 nn.
11, 45

National Academy of Sciences, 112-3

National Advisory Committee for Aero-
nautics, se6 NACA

National Defense Act, See Defense Act

National Defense Council, 67

National Guard Aero Company, 53

National Research Council, see NRC

Navy Department, 22, 73, relations with
JANTRB, 67,72

Nernst, Walther, 18

Night-homber, 121, 131, 138-9, 158-9;
see alsh Caproni; Handley-Page

Norman invasion, 4

North Island, 33

NRC. 112, 114, 154

Objectives, tactical, 33; sce also Per-
formance characteristics

Observation aircraft, 121, 126, 133, 133,
138, 140, 142, 145; relation to fighters
and bombers, 58; production plans,
127; favored by Chief Signal Officer,
159; U.S. and foreign strength, 163;
emphasized by Air Service, 167-8; zce
aleo DH-4

Ohservation mission, 49, 50, 135; recog-
nition of, 32; emphasized, 35; I'rench

. e e T e .
PRV TS DA S W« S P

IDEAS AND WEAPONS

view, 42; favored by staff school, 172;
see alzo Doctrine; Weapons, mission
of

Observers, 20, 36, 100; sce also Missions,
aviation

Obsolescence, 73

Offensive aviation, sce Bombers; Night-
bombers; Strategic aviation

Office of Aecronautical Intelligence, 97 n.
26

Office of Chief Signal Officer, 27

Oman, Sir Charles, 4-5

Operations, influence doctrine, 333 not
represented on JANTR, 735 limited,
I33; AR and Allied, 1365 British,
137; lack of experience in, 157-8; in-
fluence doetrine, 159, 167

Operations Section, AET, 48

Ordnance Board, 19; temporary. 20;
organization, 20, 22

Ordniunce, Chief of, 6-7, 19-21; advo-
cates wmachine gun, 15

Ordnance, Colonel of, 6-8

Ordnance, Joint Congressional Com-
mittee on, 9

Ordnance and ortification, Board of,
110; finances Langley, 265 rebuffs
Wrights, 26 finances aireraft, 27

Ordnance Department, 1922, 31, 91;
opposes innovations, 6 8

Organization, see  Administrative or-
ganization

Orly airfield, 92

Overman Act, 68

Packard Motor Car Company, 106

Patents, 51

Patrick, Gen. M. M, 92 n. 17

Peacetime, see Postwar

Performance, 21-2, 129, 151; Handley-
Page, 114

Performance characteristics, 33, 34,
1045 relation to doctrine, 39; defini-
tion, 65; DH-1 and Handlev-Page,
157V n. 2

Pershing, Gen. J. J., 46, 453; Ribot cable,
414 n. 10; appoints board, 47: accepts
I'rench  doctrine, 49; doctrine, 52;
Jacks air  power, 61; overrules
JANTB, 70; on JANTB, 72 n. 9; fa-
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vors Handlev-Page, 1415 ignores doc-
trine, 150: creates Dickman Board,
170

Personnel, 120 69

Philips, Ambassador William, 83, 141
n. 19

Pilate, U and foreign strength com-
pared, 24

Plioaning, Chapter 3, passim; postwar,
Iiu

Pictcens Rattle of, 5

Poinsett, Joel R, 6, 19

Polles, thie 2ee also Doctrine; Mission
i oaviation: Program

Pootvoar budget, 153

cotwar phining, 146

i
Powers, 29
Principles, # ¢ Doctrine
Principles v, War, 12
Prioriiies, 78
Priorities Committee, British, 137
Procurement, 11, 45; early, 31: proce-
dures, 33; assumptions, 39; sre also
P'roduction: Program
Production, British, 30; program, 41;
intluence on doctrine, 46, 50, 565 not
seared to AR program, 49; influ-
eiees planning, 19; Bolling schedule
oro5t delaved, 575 political influence
o, ) planning for, 63, 66, 69; shapes
AN, AEF, 725 not represented on
FANTR, 73; controls design, 77; de-
Livs, S requires information, 89; de-
Itved by information lag, 965 relation
to rescarch, 103-5; output small, 106;
revised program, 118; hurt by or-
sanization, 119; engine, 120; 7s. de-
velopment, 122; favored by stand-
ardization, 123; failure, 124-5; Bris-
tol, 125; DIH-4, 126-7; DII-9, 127;
problems, 1285 modification in, 129;
hurts quality, 130; foreign for U.S,,
131; foreign, 132; plans, 134; U.S,,
130 Nir Ministry, 139; status of, 139;
bombers in U.S,, 141; Caproni pro-
cram, 1423 Handlev-Page, 142 n. 215
diticulties; 114; relation to doctrine,
Tin: in Engiand, 150: aircraft en-
gines, 131; cut in peace, 153; Jimits
evoiution of doctrine, 159; influence
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on programs, 173; see ulso BAP;
Mass production

Production, Director of, 73

Production  Fngincering  Department,
767, 105

Program, JANTB, 13 4; of Aypril 1918,
18 successive, 19; ARV, 139, 140-1 n.
17, 145; JANTB retained, 59; criti-
cized, 68; reorganized, 69; production,
118, 127, 135, 151; #2027 110, 141, 146,
173; Caproni, 142; Allied for 1919,
164; influence of 202, gee¢ also Pro-
duction

Proof test, gee Scervice test

Preportion of types, 43; see also Doc-
trine

Punitive e.pedition, Mexican, 36

Pursuit aircraft, see Fighter aircraft

Quality, gee Development; vs. quantity,
122, 129, 151, 175-6

Quantity, sce Production; zs. quality,
129, 132, 150

Radar, 5

RAF, 137

Reconnaissance aircraft, see Observa-
tion

Reorganization of 20 May 1918, 77

Repair, see Maintenance

Repeating arms, sce Breechloaders

Reports, unsatisfactory, 21; opera-
tional, 20-2; annual, of Secretary of
War, 31; DMA, 70; final AEFF, 160;
see also Bolling Report, Hughes Re-
])ort

Requirements, 41, 55, 69; initial for air-
craft, 26; of ALY, 120; gsee also Mili-
tary characteristics; Performance
characteri- rics

Research, & iministrative organization
for British, 30; fundamental, 66 ; rela-
tion to production, 105; delayed, 106;
favored over production, 153; and de-
velopment, 13 n. 32; see also NACA,
Administrative organization, and Sci-
ence and Research Division

Revue scientifique, 14

Ribot, Premier A, F. J., 41, 45, 134

Ribot cable, 41, 54-5, 63; origin, 42-4

Rifle, 17, 25
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Roman army, 10
Root, Elihu, 25, 28

Rothermere-Foulois Agreement, 144 n.

28

Royal Air Force, see RAF

Royal Aircraft Factory, 26, 123

Royal Flying Corps, 54, 150; establishes
Experimental Branch, 30; air power
doctrine, 159; gee also RAY

Royal Tank Corps, 17

Royalties, 51, 52, 60

Royce, Lt. Col. R., 163 n. 18

Rumpler aircraft, 30

Russia, 30

Russo-Japanese War, 16

Ryan, J. D., 69, 88, 130 n. 32

Saber, 21

St. Cyr, 106

Sample aircraft, §5

San Diego aviation center, 33

Scammell, J. M., 13 n. 31

Science, see Administrative organiza-
tion for research; Research

Science and Research Division, 112-4;
moves to BAP, 114; duties redefined,
114-5; status, 116-7; disappears, 154

Scientific liaison, see Technical liaison

Scientific method, 15; see also Adminis-
trative organization

Scott, Adm. Sir Percy, 16-7

SE-5, 126; see also SPAD

Second Army, AEF, 158

Secrecy, 36

Secretary of War, see Baker, N.
War, Secretary of

Security, see Secrecy

Selection, see Decisions

Selection of tvpes, 70; importance of,
62; static, 63

Selfridge, Lt. G. E., 27-8

Senate Military Affairs Committee, 119;
s¢e also Congress

Service aircraft, see DH-4

Service school, see Army War College;
Command and General Staff School

Service test, 7, 22, 28-9, 32-4, 79, 153;
tank, 17: demonstrate utility, 31: vee
also Reports, operational

Shannon, F. A, 10

D.;
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Sharp, Ambassador W. G,, 44

Short Brothers, Ltd., 30

Short-range bomber, see DH-4; Obser-
vat.on aircraft

Signal Corps, Aviation Scction, 30, 103,
124, 150

Signal Corps, composition of, 27;
tion advances, 28; early program, 28;
repeats Ordnance experience, 31; re-
lation to Air Service, AEF, 46; invites
Allied aid, 51; efforts at liaison, 52;
clings to initial program, 59; relations
with Government agencies, 65; inex-
perience, 66; failures in planning, 67;
and Aireraft Production Board, 67;
forms Equipment Division, 68; reor-
ganized, 68; loses aviation role, 69;
reliance upon missions, 86; ignorant
of ALK structure, 86; Science and
Research Division, 112-3; sheds avia-
tion, 114; loses Science and Research
Division, 114; doctrine undeveloped,
133; favors observation aircraft, 134;
see also Aviation Section; Chief
Signal Officer; Equipment Division;
Science and Research Division

Signal Corps, Chief of, see Chief Signal
Officer

Sikorsky, Igor, 30

Smithsonian Institution, 107

Somme, Battle of, 17

Spaatz, Maj. Carl, 157

SPAD aircraft, 62, 86, 125; selected, 60;
obsolete, 61; canceled, 126

SPAD mission, 86

Spanish-American War, 25

Spaulding, Col. P. L., 88, 90

Spaulding Mission, 88-90, 96; adverse
effects, 90

Specifications, aircraft, 28, 34, 40, 79,
10%; initial army, 27

Springfield rifle, 25

Squier, Maj. G. O, 27, 35, 45

Staff studies, 161

Standard aircraft, 33

Standard Aircraft Corporation, 143

Standardization, 19, 33, 10, 119-20, 122,
141, 151 stultifies, 121, 123

Stanton, F. M., 9

Statistics, use of, 18, 21-2, 93; sce also

avia-
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INDEX

Air power, status; Production; Pro-

LTars

=t teey, 11,81 see also Doctrine; Mili-

v.ry listory

=~ -itece aviation, 135, 137-9

o+ cesic bomber, see Night-bomber

~iroo oo bombing, 1585 French urge
Jde Ly At DBritish, French, and Italian

S orams, 53: urged by Bolling and

Honderson, 58

S:ratesic Bombing Foree, British Air
Board favors, 54

N othy s Air power

S cerbober, 139140

~ - roone War Counceil, 138

o ceq Generaly 18-9, 21

~vichronizing gear, sce Fokker; Inter-
rupter gear

Sostems, e Administrative organiza-
toon

L tiea’ bomber, see DH-1; Observa-
* o oairceraft

[wtical cooperation, 135

Taootical information, influences design,
~2: eszentiad to superiority, 90, 96

actiond obiectives, see Doctrine; Per-
foriiace characteristics;  Weapons,
iiesion of

Poctical suitability, see Mission; Per-
forizance characteristies

Toeties, 11 see also Doctrine, emphasis
enoperations,  and  relation  to
weapons: Military history

Taft, William Howard, 25

Tauk, 17,18

Tardien, André, 86-7

Tarrets, 137

Technical Data Division, 92

Teclinical decisions, influence doctrine,
53-4; vce also Technical information;
Techrical laison

Technical information, importance of
continuous, 79; influences design, 82;
British interest in, 83: essential to
cuteriority, 90, 965 see also Technical
ntedivence; Technical liaison

Techniedd Information Seetion, 96 7, 99

Techidet intelitgence, A0 20 sce also

Inter-Allied exchanges; Liaison of-

P Sn AR A e A Al - Re ARl It et S d

REPRODUCED AT COVERMNMENT [ wRFrGF

221

ficers; Missions, aviation; Technical
information; Technical liaison

Technical liaison, with front, 78; prob-
lem of, 90, 92, 96, 98-100, 107-8, 110-
5, 143-4, 156; lessons on, 101; faulty,
119, 126, 133, 142, 145

Technical mission, 20; gee also Missions,
aviation

Technical Section, A.S., AEF, estab-
lished, 83-4, 86-7, 90; functions, 91;
History and Research Section, 91;
liaison in France, Fngland, and Italy,
92; Technical Data Division, 92; sta-
tistical system, 93; organization, 93;
liaison with U.S., 94; relation to In-
formation Section, 96; operations, 98,
123 n. 13, 155-6

Technical Section, DMA, opinions on
design, 77; organization, 78; veto on
production, 79; opcrations, 97-8

Technological advance, see Administra-
tive organization for innovations;
Weapons, procedures for develop-
ment; etc.

Technology, see Research; Administra-
tive organization, for research; Iin-
gineering decisions

Test, see Service test

Test demonstration, see Service test

Testing Section, DMA, established, 78

Thomas-Morse, 106

Total war, 13

Toulmin, H. A, Jr., 122 n. 12

Trade secrets, 51

Training, 33, 41, 69, 145

Training aircraft, 135

Training Department, A.S.,, AEF, 94

Troop-basis, 48; see also Composition of
air arm; Doctrine

Types of aircraft, 49-50; selection of,
62; see also Bomber; Fighter; Obser-
vation

Union army, 9, 10, 25

United Kingdem, 51; see also Britain;
General Staff, British; GHQ, British;
ete.

United States Army, 25; see aleo ATF;
Signal Corps; cte.

[".S. Steel Corporation, 53
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Valois, Philip of, 3
Vegetius, 10

Verdun, Battle of, 61
Vom Krieg, 11

Walcott, C. D., 40

Waldon, Col. S. D., 86

Waldon Mission, §4-5

Wallace, William, 5

War Cabinet, see British War Cabinet

War College, 25

War Department, early inventions pol-
icy, 6; records contain lessons, 22;
slow to back aviation, 25; criticized on
aviation, 26; backs aviation, 27; Avia-
tion Division, 27-8; see also Aviation
Division

War Office, see British War Office

War, Second Assistant Secretary of, 69

War, Secretary of, 6, 45, 72; on indus-
trial mobilization, 13; relations with
Signal Corps, JANTB, Navy, 67;

aat s S A-dh A i SR S A S Y

IDEAS AND WEAPONS

more vs. better, 13; mission of, 14; re-
lation to doctrine, 15; concept of, 31;
mission of, undefined, 32-3; lessons of,
36; see also Doctrine; and under name
of individual weapon

Weapons, importance of superior, 8, 10,
12-13, 22, 176

Weapons, procedures for development,
6-8, 10, 14-17, 22, 34; in Ordnance De-
partment, 19-20; see also Adminis-
trative organization for innovations

Weapons, revolutionary, longbow, 4;
radar, 5; tank, 17; gas, 18-19; machine
gun, 15-16

Welsh, 4

Weir, Sir William, 137

Wilson, President Woodrow, 6, 39, 88,
113; neutral conduct, 51; Executive
Order, 68; tries to unify production
and operations, 69

Wright brothers, 25-8, 110

World War I, 12-13, 18, 35; influence on

ignores JANTB, 72; minimizes avia- mobilization, 13 .
tion, 170-1; see also Baker, N. D. World War 11, policy on weapons, 15 "
A} i : .
ar, As.c,ls.tant Se'creta.r} of, 170 . Ypres, 18 »
Weapons, innovations in, 5; mechaniza- u
tion of, 11; taken for granted, 12; Zone of Advance, 92 g
',
-
P
>
P
]
1
»
¥ U.S. GOVERNMENT PRINTING OFFICE : 1983 O - 424-328 ?

IR .
PR S S




ST yreyy - -
e . .« Ay .

R e R af N S
- ma PSR SO S,



